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DETROIT STOKER 
INSTALLATION. 
CONTROL IS 100% 
CUTLER-HAMMER 


WESTERN MACHINERY CO. 
MOBIL-MILL TYPICALLY 
EQUIPPED WITH CUTLER- 
HAMMER CONTROL. 


JONES & LAMSON 
MACHINE COMPANY 
MULTI-RIB THREAD 
AND FORM GRINDER 
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There is no such thing as a bad product of any 
kind on the American market; competition is too 
severe for a poor product to exist. But there are 
degrees of merit. Some products are recognized as 
better than other products. And some few in 
every field are widely accepted as the best. Their 
makers are acknowledged leaders and their names 
have become buy-words for assured satisfaction. 
This position of commercial advantage is neither 
easily won nor held without a policy of scrupulous 
attention to every detail influencing product 


performance in the user’s hands. In accepting 
this obvious fact no thinking person can fail 
to be moved by the force of the evidence that 
Cutler-Hammer Motor Control is so frequently 
and continuously the choice of the nation’s 
leading machinery manufacturers. You too will 
find it pays to insist on Cutler-Hammer Motor 
Control CUTLER-HAMMER, Inc., 
1310 St. Paul Avenue, Milwaukee 1, Wisconsin. 
Associate: Canadian Cutler-Hammer, Limited, 
Toronto, Ontario. 
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CCA 


Perhaps the various insignia at the 
foot of Page 3 have aroused your 
curiosity. They stand for certain or- 
ganizations with which MACHINE DE- 
SIGN is affiliated in the publishing 
field. We have already told you about 
SBME and thought you might be in- 
terested in knowing what CCA stands 
for. The letters are the initials of 
Controlled Circulation Audit. As most 
of you know, MACHINE DESIGN is not 
sold on newsstands, and salesmen do 
not solicit personal subscriptions. The 
reason is that with a controlled pub- 
lication it is the publisher who decides 
where copies of the magazine are to 
go. In our case we see to it that at 
least one copy of MACHINE DESIGN 
goes wherever there is an engineering 
design function. CCA is the organiza- 
tion which checks our distribution and 
provides our advertisers with an 
audited statement of circulation. 

Incidentally, engineering depart- 
ments these days seem to be expand- 
ing almost faster than we can keep 
up our circulation list. If there is any 
shortage of copies in your department, 
won't you please drop us a line? 


This Month's Cover 


Seeking a cover picture to portray 
the theme Engineering for Produci- 
bility—the subject of this month’s 
special feature article—we were at- 
tracted by a photograph of an engi- 
neer at work, offered us by the Boe- 
ing Airplane Co. The four-color proc- 
ess cover you see shows Boeing en- 
gineer Robert Marhefka studying a 





twin jet-engine nacelle for a wind 
tunnel model of the B-47 Stratojet. 
The picture, we feel, fittingly sym- 
bolizes the tie-in between performance 
and producibility. 


Evolution of a Brainchild 


It is easy to become so absorbed in 
the details of a job that we lose sight 
of the woods because of the trees. 
Take the broad problem of design- 
ing a new machine from scratch. How 
often do we take time to look at the 
picture in full perspective? In this 
issue J. M. Wallace has done just 
that (Page 102). His article, how- 
ever, posed a problem for the editors 
—how to illustrate so general an ar- 
ticle. The best answer seemed to lie 
in a series of sketches picturing steps 
in the procedure or the thought proc- 
esses of the designer. The drawings 
were conceived and executed by Pen- 
ton artist Ed Drozdz (rhymes with 
rose). 


Return Postcards 


Previously we've mentioned the 
popularity of the return postcards for 
requesting copies of articles. This 
service has attracted many of you— 
in fact, we are still swamped by the 
deluge of returns prompted by Ran- 
dolph Chaffee’s June feature, “Evalu- 
ating Engineers.” 

As you can well imagine, we've had 
to mechanize this service for speed 
and economy, foregoing the pleasure 
of personal attention to every request. 
But occasional unusual uses of the 
return cards do attract extra atten- 
tion. For example, last month two 
cards arrived in the same mail, one 
requesting “all articles for filing pur- 
poses,” the other “all articles for fu- 
ture reference.” We were flattered, 
but at the same time were reminded 
of a request from a Texan who 


wanted “everything you have on en- 


gineering.” 

We want our readers to use the 
service and hope that all will exer- 
cise the discrimination shown by most 
in selecting only specific titles. Cop- 
ies then will go where they are most 
needed—and our distribution mech- 
anism will function smoothly. 


Torque Converters 


Usually we think of a fluid torque 
converter as a luxurious convenience 
for automotive transmissions. In Ray 
Orton’s article, Page 113, successful 
application of this type of unit is dis- 
cussed as a sturdy, dependable and 
flexible transmission for heavy-duty 
locomotive cranes. A tail-shaft gov- 
ernor on the output shaft of the con- 
verter solved the inherent variable- 
speed problem. In this way the die- 
sel engine drive “floats” over a speed 
range, giving controlled output speed 
and torque as required by the load- 
ing. Due to reduction in shock load- 
ing, capacity of the machine is in- 
creased and maintenance decreased. 


Teaching Machine Design 


Practicing engineers who suffered 
under old-style machine design 
courses in engineering schools will 
be happy to know that the rising gen 
eration is getting a much better 
break. For instance, at the University 
of Minnesota a couple of enthusiastic 
professors, J. J. Ryan and E. N. Kem- 
ler, are instilling something of the 
breath of life into what has tradi- 
tionally been a dull course. Drafting 
and paperwork are giving way 1 
studies of actual machines and mech- 
anisms in a machine design labora: 
tory. The results should pay off 
increased interest in machine <esig? 
as a career, as well as a better prep 
ration for practical engineering work. 
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Design—General 


Drives, torque converter, Edit. 113 
Gaging machines, Edit. 160 

Gears, powder metal, Edit. 117 
Heat exchangers, Edit. 124 

Pumps, volute castings, Edit. 129 
Hydraulic dampers, Edit. 109 

New machine, Edit. 102 

Production, designing for, Edit. 133 
Servomechanisms, Edit. 125 

Worm and gear design, Edit. 157 


Engineering Department 
Equipment: 
Drafting room,, Edit. 185; Adv. 72- 
73, 294 
Experimental, Edit. 184, 185 
Management, Edit. 133 
Supplies: 
Drafting room, Edit. 186; Adv. 73, 
197, 221, 266, 294 
Experimental, Edit. 185 


Finishes 


Chromium, Edit. 107 

Electroplating, Edit. 107; Adv. 250 
Lacquer, Adv. 193 

Synthetic, Adv. 193 

Varnish, Adv. 297 


Materials 


Aluminum alloys, Adv. 241-242 
Babbitt, Adv. 82 
Beryllium-copper, Adv. 65 
Bimetallic, Adv. 204 

Brass, Adv. 306 

Bronze, Adv. 58, 82, 297 

Copper alloys, Adv. 19, 306 
Cork, Adv. 219 

Friction materials, Adv. 69, 219 
Graphite, Adv. 16-17 

Insulating, Adv. 183 

Magnesium alloys, Adv. 175 
Molybdenum alloys, Adv. 260 
Nickel alloys, Adv. 63, 294 
Plastics, Adv. 245, 246 

Rubber and synthetics, Adv. 261 
Steel, Adv. 74, 218, 244, 253, 260 


Parts 
Balls, Adv. 266 
Bearings: 
Ball, Edit. 183; Adv, 6, 14, 30, 31, 
191, 228, 275, 278, 301 
Needle, Adv. 258 
Oil-less, Adv. 85, 181, 202 
Roller, Adv. 14, 95, 167, 191, 198, 
209, 301, back cover 
Sleeve, Edit. 172, 192; Adv. 82, 85, 
163, 217, 273, 283 
Bellows, Edit. 183 
Belts, transmission, Adv. 269, 279 
Brakes, Edit. 133, 194, 196; Adv. 247, 
Brush holders, Adv. 290 
Bushings, Adv. 228, 292, 297 
Cams, Adv. 295 
n, graphite parts, Adv. 202, 217 
Castings ' 
Centrifugal, Adv. 298 
Die, Adv. 22, 71, 250 
Investment, Adv. 66, 192 
Permanent mold, Adv. 68, 231 
Sand, Adv. 50, 92, 231 
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Classified for convenience when studying specific design problems 





Chains: 

Conveyor, Adv. 42-43, 61, 90, 203 

Roller, Adv. 42-43, 61, 90, 203, 303 

Silent, Adv. 56-57, 61, 90 

ana Edit. 194; Adv. 76, 230, 247, 

288 

Collars, Edit. 106 

Controls, (see Electric, etc.) 

Counters, Adv. 78 

Couplings, Edit. 192; Adv. 23, 54, 200, 
230, 240, 267 

Drives, variable speed, Adv. 47, 48-49, 
81, 287, inside back cover 

Electric controls: 

Capacitors, Edit. 174, 180 

Collector rings, Adv. 296 

Connectors, Edit. 174, 182 

Contactors, Edit. 182; Adv. 100, 185, 
194 

Control assemblies, Edit. 107, 178: 
Adv. inside front cover, 10-11, 60 

Inductors, Edit. 184 

Relays, Adv. 100, 195 

Solenoids, Adv. 41 

Starters, Edit. 177; Adv. 10-11, 20- 
21, 223-224, 229, 288 

Switches, Edit. 174, 182; Adv. 38- 
39, 41, 79, 223-224, 274 

Thermostats, Edit. 172, 174; Adv. 
44, 284 

Timers, Edit. 178; Adv. 220, 291 

Transformers, Adv. 41, 262 

Electric generators, Edit. 178 
Electric heating units, Adv. 286 
Electric motors: 

Fractional hp, Edit. 178; Adv. 28- 
29, 32, 40-41, 60, 93, 206, 226, 
251, 282, 292, 298 

Integral hp. Adv. 28-29, 32, 40-41, 
93, 206, 226, 251, 282, 292 

Gearmotors, Adv. 51, 173, 207 

Timing, Edit. 177 

Engines, Adv. 256, 286 
Fasteners: 

Blind, Adv. 45, 77 

Inserts, Edit. 180; Adv. 268 

Locking, Adv. 18, 77, 188, 252, 296 

Nuts, bolts, screws, Adv. 252, 259, 
260, 285, 293 

Pin, Adv. 91, 239, 268 

Rivets, Adv. 45, 91, 293 

Screw, self-tapping, Adv. 91 

Studs, Adv. 260 

Filters, Edit. 172; Adv. 15, 287, 291 

Fittings: 

Fittings, hose, tube, Adv. 216, 271 

Floor plates, Adv. 212 

Forgings, Adv. 84 

Gages, pressure etc. (see also Instru- 
ments), Edit. 108, 119, 182; Adv. 

83, 286 

Gears, Edit. 117, 157; Adv. 13, 25, 34, 
64, 67, 80, 97, 213, 256, 262, 295 
Generators (see Electric generators) 

Handles, Adv. 292 

Heat exchangers, Edit. 124; Adv. 12, 
248 

Hose, flexible, Adv. 196, 270, 276, 281 

Hydraulic equipment: 

Controls, Edit. 109, 121, 125; Adv. 
291 

Cylinders, Edit. 109; Adv. 46, 75, 
227, 243 
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Pumps, Edit. 121, 129, 178; Adv. 9, 
26-27, 54, 88, 210-211, 234, 238, 
243, 249, 252, 257, 287, 289, 291 
Systems, Edit. 125; Adv. 9, 243 
Tubing, Adv. 243 
Valves, Edit. 109, 177; Adv. 1, 59, 
205, 249, 291, 293, 296 
Instruments, Edit. 119, 180, 184, 186, 
Adv. 41, 286 
Joints: 
Rotary, Adv. 33, 290 
Universal, Adv. 288 
Lubrication and equipment, Edit. 177; , 
Adv. 165, 169, 264 
Machined parts, Adv. 85 
Mechanical controls, Edit. 194 
Motors (see Electric motors) 
Mountings, vibration, Adv. 106, 214, 
236 ; 
Nameplates, Adv. 295 
Pipe and fittings, Adv. 59, 272 
Plastics, Adv. 37, 55, 225, 289 
Plugs, Edit. 180; Adv. 294 
Pneumatic equipment: 
Controls, Edit. 182; Adv. 176 
Cylinders, Adv. 8, 46, 75, 227, 277 
299 
Compressors, Adv. 301 
Pumps, Adv. 258 
Valves, Edit. 172; Adv. 176, 296 
Powder-metal parts, Edit. 117; Adv. 
181, 293 
Pulleys and sheaves, Adv. 232, 297 
Pumps (see also Hydraulic and Pneu- 
matic), Edit. 121, 129, 178; Adv. 
26-27, 54, 88, 210-211, 234, 238, 249, 
252, 257, 258, 287, 289, 291 
Rings, retaining, Adv. 255 
Rubber and synthetic parts, Adv. 86, 
179, 289 
Scales, Adv. 27 
Seals, packings, gaskets, Adv. 2, 24, 
62, 99, 165, 208, 222, 261, 280 
Shafts, flexible, Adv. 225 
Shapes, special Adv. 84, 87 
Sheet-metal parts, Adv. 298 
Speed reducers, Adv. 13, 54, 64, 67, 
173, 207, 213, 289 
Springs, Adv. 52-53, 70, 237 
Stampings, Adv. 96 
Torque converters, Edit. 113 
Tubing: 
Finned, Edit. 124 
Seamless, Adv. 201, 215, 253, 270, 
272 
Welded, Adv. 87, 89, 201, 215, 233, 
235 
Valves (see also Hydraulic and Pneu- 
matic), Edit. 172, 177; Adv. 1, 59, 
176, 205, 291, 293, 296 
Weldments, Adv. 94, 265 
Wire products, Adv. 171, 199 


Production 

Cleaning, Adv. 254 
Facilities, general, Adv. 96, 205 
Grinding, Edit. 108 
Machines, special, 122, 

Adv. 5 
Packaging, Adv. 236 
Testing, Edit. 120; Adv. 83, 290 
Tooling, Adv. 22 
Welding, Adv. 94, 187, 265 


Edit. 123; 








Are All Air Cylinders AV KE 2 
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FLOATING BRONZE CUSHION SLEEVE 
CUSHION FLOATER RING 
PISTON PACKING EXPANDER SPRINGS 


CHECK VALVE 





GROUND AND POLISHED ROD 


, iii 


SELF-ADJUSTING ROD PACKINGS 


SHAKEPROOFED STAINLESS STEEL 
BLEEDER ADJUSTMENT 


“0” RING SEALS 
FLANGE 


BRASS CYLINDER TUBE 


/ 


Not when it comes to cushion sleeves, flange design or the packing 

of pistons and piston rods. Each/6f these elements of the Hanna low pressure 
cylinder provides special Menefits for you. Notice the expander springs 

which insure uniform contact of/piston packing with cylinder; the cork floater 


ring facilitating cushion dlignment with head and insuring a seal during 
cushioning; the spring-backed chevron rod packings, self-adjusting for Send for 


consistently correct compression; the flange design permitting removal C [ 
of front head without disturbing mounting. These Hanna-engineered features ata 0g 
P . 
are refinements resulting from fifty years’ experience in design and ppg te ten on 
application of pneumatic and hydraulic equipment. To you they panna Low Pressure Cylinders 
mean increased eficiency—decreased maintenance. ask for Catalog No. 236 


LOL Ununtvetsa ty AU het VA 


HYDRAULIC AND PNEUMATIC EQUIPMENT... CYLINDERS... VALVES... RIVET g 


1751 Elston Avenue, Chicago 22, Illinois 
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TESTING might mean only cursory examinations or spot checks along the production line. 
But that is not good testing. Here—at BRAD FOOTE—men with skilled hands 
using modern precision instruments test constantly, during every step of manu- 
facture. They realize that the responsibility of satisfying you, our customers, 
rests primarily with them. They know that ‘‘No one shares our responsibility.’’ 

e@ Our method of testing dimensions, hardness and soundness of metal struc- 
tures, and smoothness of finish is part of our system of complete control. It 
means that the BRAD FOOTE gears you buy for use on equipment you sell 


to others—or for use in your own shop—will give satisfactory service. 


BRAD FOOTE GEAR WORKS, Inc. 


Bishop 2-1070 « Olympic 2-7700 + 1309 South Cicero Avenue 


Cicero 50, IHinois 





TOPICS 


ING SWEEPBACK ANGLE can be varied 

in flight on the turbo-jet powered Bell 
X-5 airplane. Now being tested by the Air 
Ferce, the jet plane contains a mechanism which 
simultaneously varies the angle of wing sweep- 
back and compensates for shift in center of 
gravity. 


FIRE-FIGHTING FOG can be produced with 
ordinary garden hose and a gun type nozzle 
available from Bete Fog Nozzles Inc. Water fog 
is generated at pressures of 30 to 120 pounds. 


NUCLEAR POWER is not yet the answer to 
power production problems. The installed cost 
of a nuclear ship-propulsion reactor would be 
$1400 per kilowatt-hour, according to L. R. Haf- 
stad of AEC, as against $133 for conventional 
equipment. 


LOW-TENSION SPARKING can ignite leaner 
fuel mixtures, resists fouling better and can be 
used at higher altitudes in aircraft engines than 
conventional high-tension sparking, according to 
a report from Holland by W. Beye Smits. Using 
flush-gap spark plugs and a special capacitive 
ignition system, the low-tension method will ef- 
ficiently ignite almost any fuel, from bituminous 
fuels, such as tar, and diesel fuels to those with 
high tetraethyl lead concentrations. 


EXPLOSION-BULGE method is used by the 
Navy to conduct structural model tests of heavy 
welded steel plate. Specimens, bulged by an 
explosive, provide basic information on weld de- 
formations and fractures. 


LIGHT-WEIGHT HELICOPTER can be fold- 
ed and loaded on a jeep by two men. The one- 
place craft under construction at American Heli- 
copter Co. is jet-powered. 


FURNACE SCALE REMOVAL is simplified 
in a process announced by the Pennsylvania Salt 
Mfg. Co. Forgings are dipped in a newly devel- 
oped chemical bath before heat treating. When 
fergings are water-quenched, the iron oxide scale 
drops off the surface, leaving it clean for sub- 
sequent machining. Oil quenching produces 


similar results, and in cases where scale removal! 
is not complete, a minimum of sand or shot 
blasting is needed. 


X-RAY GAGING of hot and cold-rolled strip 
gives more accurate thickness control and higher 
rolling speeds according to W. A. Black of Re- 
public Steel. No mechanical contact with the 
metal is necessary. 


ARTIFICIAL MOUTH tests telephone hand- 
set transmitters at Western Electric. A loud- 
speaker unit produces a signal which swings 15 
times per second over the voice-range sound 
band of 600 to 1600 cycles. The test takes 
about five seconds. 


RICE GRAINS, forced at high speed into au- 
tomobile-engine combustion chambers, effective- 
ly clean out carbon without the necessity of 
tearing down the engine. An air jet produced 
by the Kent-Moore “carbon blaster” blows 5% 
ounces of rice into each cylinder. The rice is 
then exhausted and filtered for reuse. 


PLASTIC INSULATION is pressed onto wire 
in powder form by shaped grooved rolls in a new 
Du Pont experimental method. The wire is then 
baked to fuse the particles. Developed for ap- 
plying relatively thick layers of Teflon, the 
process can be used to coat a number of wires 
simultaneously. 


XERORADIOGRAPHY, an electrostatic proc- 
ess for obtaining direct x-ray prints, uses low- 
cost powders instead of conventional films and 
chemicals. In less than two minutes an x-ray 
negative picture is obtained, making the process 
fast enough for use in industrial inspection. 


PORCELAIN ADHERENCE to metal is ce- 
termined electrically by measuring the area of 
exposed metal on a deformed test specimen. A 
meter, developed by the Porcelain Enamel !1- 
stitute, uses a large number of test probes t0 
contact the test area. Since porcelain is an in- 
sulator, a count of the number of probes con- 
ducting a current gives an indication of the 
amount of porcelain still adhering to the metal. 


MACHINE Design—August 1%) 








AUGUST 1951 MACHINE DESICH 


J SSSR SRS S SCRE CSTE CSRS STS C ESTA TRESS SCRE RSE RSET ERE C ERSTE ETERS REESE REESE SEE Eee 
A PENTON PUBLICATION 





Mobilizing for Lower Cost 


: T IS no reflection on the competence of design engineers to say 
: | that there isn’t a machine in production today that could not be 
: built at drastically lower cost through intelligent redesign. Rather, 
: it is a recognition of the fact that design for producibility, as a science, 
: is in its infancy. It may be argued that machinery manufacturers have 
: always been in business to make money and costs have always been 
: important. But the organized, scientific approach to cost reduction 
: through design is relatively new, though it has been gathering momentum 
: in recent years. 

: We are not referring to the streamlining of production methods that 
: has been going on for years—through faster machine tools, stamping 
: operations, mechanized casting and forging processes, etc. We mean the 
: bold, imaginative approach to design that combines, for most effective 
; results, the two P’s of engineering design—Performance and Producibility. 
: This approach usually requires complete reanalysis of performance and a 
: refusal to be unduly influenced by past history in the making of typical 
: parts. It requires, on the other hand, a comprehensive knowledge of pro- 
: duction processes and an understanding of where they fit. As an im- 
: portant side effect, the resulting competition has powerfully stimulated 
: the protagonists of particular methods or processes to make improvements 
: that have advanced the art and science of working materials. 

: During the most intensive years of this development MACHINE DESIGN 
: has been a leader in promoting better design for producibility. Through 
: contributed articles, and particularly through the extensive series by asso- 
: ciate editor Roger Bolz on Production Processes . . . their influence on 
: design, the profession has been given a wealth of factual data and a 
: design philosophy which, we believe, has contributed materially to cost 
: reduction through design. 

: In the special article by Mr. Bolz which appears in this issue there 
: is unfolded a plan of action through which engineering departments can 
: mobilize for effective savings where basic costs actually are established— 
: in design. We commend it to the earnest attention of engineering execu- 


tives. 


Aol. battle 


EDITOR 





| apeoy in designing a new machine are 


pretty much the same whether it is a household 

appliance or a tractor. This article will attempt 
to outline these procedures in an orderly and logical 
sequence viewing the problem only in its broadest 
aspects. 

At the outset the need for a new machine is brought 
to the attention of the designer in a number of dif- 
ferent ways. Perhaps the sales department will point 
out that a competitor is far ahead on such and such a 
point and that engineering should do something about 
it. Sometimes a request for a new and different prod- 
uct comes in from the field. Occasionally a funda- 
mental idea discovered in the research laboratories 
will be found to have commercial possibilities. Then 
too, a designer may have an original idea for a new 
product and set out to work on it. Regardless of the 
origin, however, the subsequent procedures are just 
about parallel. 


PROJECT INITIATION: The first step is the writing 
of specifications. The uninitiated may well ask how 
a specification for a nonexistent machine can be writ- 
ten, but a competent designer recognizes that a num- 
ber of facts are necessary before a start can be made. 
Some of these are: 

. Description of performance 

. Size and weight limitations 

. Cost requirements 

. Normal operating ratings 

. Overload operating requirements 

. Special performance characteristics 

. Necessary personnel safety considerations. 


Once a design specification has been written, it is 
well to review it critically—as though a major com- 
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petitor has written it. With a bang-up specification 
that will be difficult to improve, the whole project 
should be submitted for approval of the sales depart: 
ment and the engineering department managers. It 
is possible, after all, to design something totally u- 
suited to the job owing to misinterpretations o 
changes in requirements after the initiation of the 
project. 

PRELIMINARY DesIGN: After the designer has sat- 
isfactory and acceptable specifications, the problem is 


“ ... he should inspect the work being done it 
shop, to make sure that the units are being pr 
as intended...” 
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to evolve a practical design that will fit. In order to 
find a suitable answer, the designer must understand 
the problem. Crystallizing the problem is one of the 
main purposes of design specifications. Usually the 


problem consists of an idea which requires answers 
fo numerous smaller problems before proceeding. 
There is no direct road to the solution of these un- 
knowns but often the answer can be obtained from 
examination of similar and related problems previous- 
ly solved. 


It is for this reason that the designer 
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must take a vital interest in all sorts of machinery, 
from kitchen appliances to jet aircraft. It is this 
background of experience on which the designer relies 
heavily for practical answers to design problems. 

Although there have been a number of books writ- 
ten on the subject, the actual method used in solving 
a design problem is one which cannot readily be put 
on paper. Apparently, though, the designer must 
saturate himself with the requirements of the problem 
and then at some odd moment—when shaving or wait- 
ing for the bus—he has a flash which seems to be the 
answer. As he follows through the workings of this 
new machine, which he has sketched out in rough 
form, he finds that for some reason it doesn’t work 
and he realizes that here is an aspect of the design 
specification which was not anticipated. Quite often 
this is the case and every time the cesigner comes 
up with a solution which is not workable, a new 
phase of the problem is brought into the open and 
can be written into the specifications. 

Oddly enough, there seems to be some quirk of the 
mind that makes it come up first with the most com- 
plicated solution. For some unknewn reason, the com- 
plicated solution seems to be the simple one to de- 
rive and, the more work put on the problem, the 
simpler becomes the answer. 

PRELIMINARY LAyouT: After a workable design has 
been developed and sketched in detail, it can be turned 
over to a draftsman for a comprehensive layout. It 
is important that the designer eliminate any fatherly 
feeling for his own ideas and be willing to accept 
suggestions from draftsmen and other associates. If 
the designer realizes that he is trying to obtain a 
good design and that his reputation will depend on 
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open mind to accept and consider all suggestions. 


sign: 

1. Redesign for simplicity and practicability. Only by 
redesigning the preliminary idea over and over 
again can a good, workable design be produced. 

2. Use standard practice wherever possible. Economy 
is best served if tools which are now available 
can be used and if special-purpose equipment 
is not necessary. 

3. Employ standard materials. Actually, an off-stand- 
ard material or part is not really necessary very 
often. Many times, a little extra work will save 
the purchasing department a headache. 

4. Keep size and weight at a minimum. Size and 
weight have a distinct bearing on cost and ma- 





chine components often are excessively costly 
on a pound basis. By the pound, an automobile 
is one of the cheapest things that can be bought 
because, even on today’s market, the cost is con- 
siderably less per pound than butter. Generally, 
machines of a similar nature cost about the 
same price per pound and, consequently, where 
size and weight can be reduced, important sav- 
ings can be effected. 

5. Avoid critical fits and alignments. Proper consid- 
eration of tolerances, fits and alignments can 
eliminate many shop headaches; i.e., by elimi- 
nating such things as seven bearings in a row. 

6. Choose the cheaper of alternate methods for a 
preliminary design. If the original job is de- 
signed and built for the most economical method 
of manufacture, and it doesn’t work, a better 
method can always be tried. However, if the best 
or most expensive methods are employed in the 
preliminary model, when the time comes for a 
final design, it will be necessary to back-track 
to arrive at the most economical production 
methods. 

7. Design for appearance. Obviously, the appearance 
of any consumer machine will have a large part 


















the design, not on who designed it, he will retain an 


A number of factors must be kept in mind during 
the layout stage in order to produce a practical de- 


in making it a saleable item. However, in the 
case of practical industrial equipment, such as 
fuse cutouts or machine tools, the necessity for 
good appearance is not so critical. It seems in- 
consistent that a fuse cutout should be a thing 
of beauty since it is hidden on a cross arm at the 
top of a distribution circuit pole. However. the 
cutout is sold in a business office where it is 
compared with telephones and other pleasing 
objects at hand and, consequently, appearance 
must be accorded due consideration. 

8. Design for ease of installation and maintenance. 
Ease of installation and maintenance is of criti- 
cal importance to the customer and can mean 
low or high operating costs. With rising labor 
costs being a factor for everyone, equipment 
today must certainly be designed with due re- 
gard for cost to the customer after purchase. 


DRAWINGS: After a layout has been approved, 
drawings must be made for models and perhaps for 
estimating costs. Savings in model costs often can 
be obtained by designing test requirements into the 
model. Such a possibility as adding a trouble indica- 
tor or a pressure indicator is much easier when the 
model is being built than when it is in the laboratory. 
It may not be necessary to test all the model but just 
some parts and so it may be feasible to eliminate cer- 
tain portions. In many instances the time is ripe, 
after drawings have been obtained, to take up the 
subject with the patent attorney to determine how 
the machine lines up with other equipment and how 
to avoid infringement of any patents in force. 


Divergence In Procedure 


LOW AND MASS-PRODUCTION DESIGN: It might be 
well to point out that at this stage there is a diver- 
gence between the design procedure followed for an 
appliance and such a device as a locomotive. The de- 
sign procedure is affected materially by the activity, or 
the number of units to be made per month. It is 
obvious that there will neither be many punch-press 
parts used on a locomotive nor will there be a num- 
ber of models built and tested. After building and 
testing, a few design changes will undoubtedly be 
required and the unit delivered. On the other hand, 
an appliance with its high activity will probably 8° 
through several series of designs and model tests. 

TESTING THE MODEL: Tests should be planned in 
advance to give all required information at a min 
mum in cost. The law of diminishing returns cer 
tainly applies to tests and many times an accurate 
test is demanded where a yes or no answer would be 
sufficient. Often, one particular test is crucial and 
should be performed first. There is obviously no point 
in making radio influence voltage tests on a cireuit 
breaker which will not interrupt the circuit. in set 
ting up a series of tests, this should be kept in mind. 

In redesigning a model during testing, an accurate 
record of all changes must be made. Of cours., only 
one change must be made at a time. Too oft», art 
or more changes are made at a time and it ‘s Im 
possible to determine the single effect of each ¢ ange. 

One of the problems that sometimes arises (urié 
testing is the effect of a number of marginal changes 
which may not be noticed and which have crept # 
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during the testing program. A number of changes 
will have been made in the test model and each of 
these, in turn, will introduce other small changes 
that were not intended. It’s easy to overlook some of 
these small changes and, after a while, it may well 
turn out that there are five or six factors in this test 
sample which are not exactly as the designer intend- 
ed them to be. Any one of these by itself will not 
have been sufficient to make trouble, but by the time 
they are all added together, the test sample becomes 
inoperative and there is no evident reason for this 
condition. At a time like this, it is well to go back 
and examine the models critically to be sure that 
everything is exactly as planned. 

REDESIGN OF MODEL FOR PRODUCTION: After a num- 
ber of changes have been made in the new product, 
it is necessary to make a new layout and drawings 
to adapt the design for production. At this time the 
designer must recognize that the design is actually 
to be manufactured and his responsibility is to 
achieve maximum production economy. A number 
of important design factors to be kept in mind are: 


1. Design with the appropriate tooling in mind. It 
will make a considerable difference in the de- 
sign finally developed if production is to be 200 
a month or 20,000 a month. In the case of the 
smaller activity, obviously it will be impossible 
to use slide-feed type punch presses and it may 
be undesirable to use automatic screw machine 
parts. In either case, this should be well decided 
before the final design is begun. 

2. Watch for chances to use appropriate methods. 
The design of most parts is such that the avail- 
able processes which may be employed in manu- 
facture are limited. The designer must consider 
this problem and design for the most suitable 
method of manufacture. 

3. Simplify and eliminate parts and difficult or criti- 
cal operations. Use standard materials and pro- 
cedures and reduce size and weight wherever 
possible. 


After new drawings have been completed a tool 
line-up must be made, often by manufacturing en- 
gineers separate from the design department. The 
designer should invite criticism of the design and 
look for chances to improve the product and sim- 
plify the tooling. The designer and the manufactur- 
ing engineer should co-operate during the final draw- 
ing stage in order that the problems involved in tool- 
ing will be simplified and will be well understood by 
the manufacturing engineers. In addition, the de- 
signer should follow the work of the manufacturing 
engineers to see that the job is satisfactory. 





Design Checkup on Costs 


Costs should be obtained from the production draw- 
ings as soon as possible and preferably before any of 
the tools are made. It may well be that some items 
Will have to be redesigned if the designer finds them 
considerably more costly than anticipated. 

At this time too, when all design factors are well 
it mind, the designer might rough out an instruction 
book, obtain technical sales information, remember to 
design nameplates, set up test and inspection proce- 
dures, and note any special shipping requirements. 
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GETTING INTO PRODUCTION: Final step in design is 
to get into production and, from an overall viewpoint, 
this is usually a large part of the job. If time per- 
mits, a sample order for a few units may be ordered 
by the designer. Often, it is necessary to start manu- 
facturing an item in quantity before an even flow of 
production can be set up. This requires a lot of close 
checking by the designer to keep scrap losses to a 
minimum. It is necessary for the designer to ob- 
tain sample parts and check them against the draw- 
ings to be sure that tolerances expected are being 
met by the shop. Another good procedure is to have 
the assembled sample put through the routine com- 
mercial test to verify the fact that the test will do 
what is expected. 


Continuous Study for Cost Reduction 


At this point, it is possible to get actual costs to 
compare with the estimates. Practical cost reduction 
work can be started on the designs as originally set 
up for manufacture. Another step to be taken at 
this time is the final conference with the sales depart- 
ment to insure that the product being produced is 
what is wanted and that the cost is satisfactory. 


CONCLUSION: The design of most equipment is not 
static and the designer must be looking constantly for 
possible improvements and methods to reduce costs. 
In addition, he must be ready at all times to co-op- 
erate with the shop in handling production problems 
which arise even with the most static designs. Also, 
he should inspect the work being done by the shop, to 
make sure that the units are being produced as in- 
tended. Now that the machine has been developed 





and put into production, it seems for the most part 
that the designer could forget all about it. Actually, 
the designer’s responsibility is not over—it ends only 
when the last unit has been retired from active serv- 
ice. 
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the design, not on who designed it, he will retain an 

open mind to accept and consider all suggestions. 

A number of factors must be kept in mind during 
the layout stage in order to produce a practical de- 
sign: 

1. Redesign for simplicity and practicability. Only by 
redesigning the preliminary idea over and over 
again can a good, workable design be produced. 

2. Use standard practice wherever possible. Economy 
is best served if tools which are now available 
can be used and if special-purpose equipment 
is not necessary. 

3. Employ standard materials. Actually, an off-stand- 
ard material or part is not really necessary very 
often. Many times, a little extra work will save 
the purchasing department a headache. 

4. Keep size and weight at a minimum. Size and 
weight have a distinct bearing on cost and ma- 


chine components often are excessively costly 
on a pound basis. By the pound, an automobile 
is one of the cheapest things that can be bought 
because, even on today’s market, the cost is con- 
siderably less per pound than butter. Generally, 
machines of a similar nature cost about the 
same price per pound and, consequently, where 
size and weight can be reduced, important sav- 
ings can be effected. 

5. Avoid critical fits and alignments. Proper consid- 
eration of tolerances, fits and alignments can 
eliminate many shop headaches; i.e., by elimi- 
nating such things as seven bearings in a row. 

6. Choose the cheaper of alternate methods for a 
preliminary design. If the original job is de- 
signed and built for the most economical method 
of manufacture, and it doesn’t work, a better 
method can always be tried. However, if the best 
or most expensive methods are employed in the 
preliminary model, when the time comes for a 
final design, it will be necessary to back-track 
to arrive at the most economical production 
methods. 

7. Design for appearance. Obviously, the appearance 
of any consumer machine will have a large part 





in making it a saleable item. However, in the 
case of practical industrial equipment, such as 
fuse cutouts or machine tools, the necessity for 
good appearance is not so critical. It seems in- 
consistent that a fuse cutout should be a thing 
of beauty since it is hidden on a cross arm at the 
top of a distribution circuit pole. However. the 
cutout is sold in a business office where it is 
compared with telephones and other pleasing 
objects at hand and, consequently, appearance 
must be accorded due consideration. 

8. Design for ease of installation and maintenance, 
Ease of installation and maintenance is of criti- 
cal importance to the customer and can mean 
low or high operating costs. With rising labor 
costs being a factor for everyone, equipment 
today must certainly be designed with due re- 
gard for cost to the customer after purchase. 
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DRAWINGS: After a layout has been approved, 
drawings must be made for models and perhaps for 
estimating costs. Savings in model costs often can 
be obtained by designing test requirements into the 
model. Such a possibility as adding a trouble indica- 
tor or a pressure indicator is much easier when the 
model is being built than when it is in the laboratory. 
It may not be necessary to test all the model but just 
some parts and so it may be feasible to eliminate cer- 
tain portions. In many instances the time is ripe, 
after drawings have been obtained, to take up the 
subject with the patent attorney to determine how 
the machine lines up with other equipment and how 
to avoid infringement of any patents in force. 




















Divergence In Procedure 





LOW AND MASS-PRODUCTION DESIGN: It might be 
well to point out that at this stage there is a diver- 
gence between the design procedure followed for an 
appliance and such a device as a locomotive. The de- 
sign procedure is affected materially by the activity, or 
the number of units to be made per month. It is 
obvious that there will neither be many punch-press 
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ber of models built and tested. After building and § gip 
testing, a few design changes will undoubtedly be §f deg 
required and the unit delivered. On the other hand, § jog 
an appliance with its high activity will probably 8 §& plig 
through several series of designs and model tests. ing 
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In redesigning a model during testing, an accurate MH the 
record of all changes must be made. Of cours:, only & wit) 
one change must be made at a time. Too often, tW°R cons 





or more changes are made at a time and it is im# 4 
possible to determine the single effect of each ©1a08°@ in y 

One of the problems that sometimes arises (uri i boo) 
testing is the effect of a number of marginal changes 
which may not be noticed and which have crept 








MACHINE DESIGN—Augu:t 195! 









iges 
t iD 


during the testing program. A number of changes 
will have been made in the test model and each of 
these, in turn, will introduce other small changes 
that were not intended. It’s easy to overlook some of 
these small changes and, after a while, it may well 
turn out that there are five or six factors in this test 
sample which are not exactly as the designer intend- 
ed them to be. Any one of these by itself will not 
have been sufficient to make trouble, but by the time 
they are all added together, the test sample becomes 
inoperative and there is no evident reason for this 
condition. At a time like this, it is well to go back 
and examine the models critically to be sure that 
everything is exactly as planned. 

REDESIGN OF MODEL FOR PRODUCTION: After a num- 
ber of changes have been made in the new product, 
it is necessary to make a new layout and drawings 
to adapt the design for production. At this time the 
designer must recognize that the design is actually 
to be manufactured and his responsibility is to 
achieve maximum production economy. A number 
of important design factors to be kept in mind are: 


1. Design with the appropriate tooling in mind. It 
will make a considerable difference in the de- 
sign finally developed if production is to be 200 
a month or 20,000 a month. In the case of the 
smaller activity, obviously it will be impossible 
to use slide-feed type punch presses and it may 
be undesirable to use automatic screw machine 
parts. In either case, this should be well decided 
before the final design is begun. 

2. Watch for chances to use appropriate methods. 
The design of most parts is such that the avail- 
able processes which may be employed in manu- 
facture are limited. The designer must consider 
this problem and design for the most suitable 
method of manufacture. 

3. Simplify and eliminate parts and difficult or criti- 
cal operations. Use standard materials and pro- 
cedures and reduce size and weight wherever 
possible. 


After new drawings have been completed a tool 
line-up must be made, often by manufacturing en- 
gineers separate from the design department. The 
designer should invite criticism of the design and 
look for chances to improve the product and sim- 
plify the tooling. The designer and the manufactur- 
ing engineer should co-operate during the final draw- 
ing stage in order that the problems involved in tool- 
ing will be simplified and will be well understood by 
the manufacturing engineers. In addition, the de- 
signer should follow the work of the manufacturing 
engineers to see that the job is satisfactory. 


Design Checkup on Costs 





_ Costs should be obtained from the production draw- 
88 as soon as possible and preferably before any of 
the tools are made. It may well be that some items 
Will have to be redesigned if the designer finds them 
tonsiderably more costly than anticipated. 

At this time too, when all design factors are well 
mind, the designer might rough out an instruction 
book, obtain technical sales information, remember to 
design nameplates, set up test and inspection proce- 
dures, and note any special shipping requirements. 
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GETTING INTO PRODUCTION: Final step in design is 
to get into production and, from an overall viewpoint, 
this is usually a large part of the job. If time per- 
mits, a sample order for a few units may be ordered 
by the designer. Often, it is necessary to start manu- 
facturing an item in quantity before an even flow of 
production can be set up. This requires a lot of close 
checking by the designer to keep scrap losses to a 
minimum. It is necessary for the designer to ob- 
tain sample parts and check them against the draw- 
ings to be sure that tolerances expected are being 
met by the shop. Another good procedure is to have 
the assembled sample put through the routine com- 
mercial test to verify the fact that the test will do 
what is expected. 


Continuous Study for Cost Reduction 


At this point, it is possible to get actual costs to 
compare with the estimates. Practical cost reduction 
work can be started on the designs as originally set 
up for manufacture. Another step to be taken at 
this time is the final conference with the sales depart- 
ment to insure that the product being produced is 
what is wanted and that the cost is satisfactory. 


CONCLUSION: The design of most equipment is not 
static and the designer must be looking constantly for 
possible improvements and methods to reduce costs. 
In addition, he must be ready at all times to co-op- 
erate with the shop in handling production problems 
which arise even with the most static designs. Also, 
he should inspect the work being done by the shop, to 
make sure that the units are being produced as in- 
tended. Now that the machine has been developed 

















and put into production, it seems for the most part 
that the designer could forget all about it. Actually, 
the designer’s responsibility is not over—it ends only 
when the last unit has been retired from active serv- 
ice. 








































































Quick-detachable mountings, below, facilitate rapid removal of 
accessories for inspection, testing, maintenance, and replacement. By 
turning one bolt on a clamp ring, a unit may be removed or replaced 
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in position. This mount, used 
on Eclipse - Pioneer jet - engine 
starters, consists of two crown 
gears held together with a me- 
chanically loaded retaining ring 
which fits into grooves cut in 
















the outside diameter of the mat- § w 
ing parts. The mounting head is § n 
bolted to the engine pad and re- § a 
mains with the engine at all § f 
times. It is machined from a § C 
high-quality steel forging and § m 
heat treated to a Rockwell hard- § ti 
ness of 36-40 C. The gear hous- § ti 






































ing is bolted to the starter mo- 
tor and remains with the starter § th 
at all times. 

Both mating parts have 18 
ground teeth with grooves ma- 
chined in the teeth at the out- 








side diameter. These grooves are — m 
located so that, when the teeth § se 
are meshed, the grooves are § sj 
slightly displaced from each § W 
other in the direction which wili J ct 
cause a retaining ring, wedged § fi 
into the grooves, to pull the § a 
teeth tightly into mesh. The re- 

taining ring contacts only the § pl 
side of each groove nearest the § is 
tops of the teeth. On the geal § co 
housing, the groove side i8 J be 
straight while on the mounting § pj, 
head it is tapered. The ring J of 
has corresponding straight and § m, 
tapered sides. Usually the re § qd 
taining bolt is tightened with 4 § to 
torque of 75 to 80 Ib-in. With § 5, 
this mounting, the starter illus: § m, 
trated has an overhang moment § ¢ 
of approximately 400 Ib-in. and § gy 
a critical frequency in excess @ an 
of 13,000 cycles per minute with § pj, 
a vibratory double amplitude of § q, 


0.0015-inch applied to the mount- § fa, 
ing pad. 
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Automatic stopping devices, one vibration sen- 
sitive and another deflection responsive, are utilized 
on the fatigue testing machine, above, to indicate 
when incipient failure occurs. With careful adjust- 
ment, the arrangement is sensitive to cracks having 
a length as little as 5 to 10 per cent of the circum- 
ference of specimens 0.25-inch diameter or larger. 
Connected in parallel, either device will stop the 
machine; sometimes one will respond first, sometimes 
the other depending upon the peculiarities of the par- 
ticular incipient crack. 

Developed by the National Bureau of Standards, 
the vibration-sensitive device is fastened rigidly to 


Chromium plating, right, by the revolutionary 
method of periodic reverse-current plating may con- 
serve critical nickel and still provide bright corro- 
sion-resistant trim for automobiles and appliances. 
Where no nickel at all is permitted, the process uses 
chrome-on-copper that is as bright as the standard 
finish. Its serviceability, however is not as good as 
& copper-nickel-chrome or a nickel-chrome finish. 

In the process, one-thousandth inch of copper is 
plated onto the steel base. If nickel is allowed, a layer 
is added one-half the thickness of the copper. The 
coating is completed with a film of chrome that may 
be less than 0.00001-inch thick. The key feature of 
plating system is the periodic short-duration reversals 
of the plating current. This alternately deposits 
metal on the surface to be plated and removes some 
during reversal, building up a plate quality superior 
to anything previously obtained from direct-current 
Plating. Each time the current is reversed, inferior 
metal deposits are removed from the surface and suc- 
ceeding layers are thus plated on sound metal to pro- 
duce a finish that has superior brightness, strength 
and freedom from flaws. The process has been em- 
ployed for more than a year by Westinghouse for 
electroplating its appliances. Several automobile manu- 
facturers are adopting it for use on accessories. 
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one of the bearing boxes and utilizes a steel ball 
poised: on a three-pronged pedestal. Vibration shakes 
the ball from its perch, closing an electrical circuit 
that shuts off the machine. Sensitivity of the device 
may be adjusted by varying the distances of the 
pedestal prongs from each other. 

The deflection-responsive unit utilizes a micro- 
switch operated by a lever. This lever is fastened 
to one of the bearing boxes and, at the other end, 
carries an adjusting screw which bears on an actuat- 
ing leaf on the switch. With the machine running, 
the adjusting screw is advanced until a small change 
in the position of the lever will trip the switch. 
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Serrated rubber contact wheel, above, for use 
as an idler on belt backstand grinders provides more 
uniform cutting and doubles the life of abrasive 
belts in applications where belt glazing is encountered. 
Shape of the serrations—the relief angle, wide-spaced 


lands and, narrowness of lands—is based on the de- 
sign of milling cutters and is responsible for this im- 
proved performance. This shape, developed by Carbo- 
rundum Co. engineers, causes a controlled break- 
down in the bond of the abrasive belt so that its 
tendency to glaze or load-up is reduced greatly. In 
the set of curves above is shown the comparative 
performance of the special serration wheel and a 
standard serration wheel. In each case a 14-foot 4 
inch resin industrial cloth belt (60 ALOM) was 
employed to grind hot-rolled 1020 angle iron at 5600 
sfpm. The standard-wheel grinder required replace- 
ment after fifteen minutes with a total stock removal 
of 896 grams whereas the grinder with the special 
wheel removed 4169 grams in one hour and still was 
grinding at a high rate. 


Air-filter performance is visibly indicated by 
the gage illustrated at left, telling when the filter 


needs replacement. The instrument, developed by 
Dwyer Instrument Co. and applied to warm-air fur- 
naces by the Heil Co., measures the resistance drop 
across a filter by indicating the difference between 
up-stream and down-stream pressures. As si0wn 
in the right-hand illustration, a flexible plastic tube 
is inserted through the filter to the down-siream 
side and is attached to the gage mounted on the 
outside of the compartment. This gage contains 4 
manometer tube with a float to indicate pressure 
drop. To compensate for variations in filters. the 
float is set to a zero reading when the filter is new. 
Then as the filter becomes less efficient due to co’lect- 
ing dirt, the gage indicates when replacement bec.mes 
necessary to retain proper operation. Pressure drop 
across a new filter varies between 0.08 and 0.12-inch 
water. When it reaches 0.18, the filter is dirty. 
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DESIGNING HYDRAULIC DAMPERS 


. - « with radial-orifice damping valves 


By William E. Soong Armour Research Foundation, Chicago, Ill 


Coulomb damping arises from the sliding of 
dry surfaces, while moving a body at moderate 
speeds through a fluid produces viscous damping. 
These are only two of many types of damping.’ In 
some systems, it is desirable to introduce additional 
damping other than that inherent in the system it- 
self. For example, in servomechanism design addi- 
tional damping in one form or another is used for 
stabilization purposes.2 This additional damping is 
intended to alter the overall behavior of a system. 
The shock absorbers used with automobile spring 
systems constitute another example. 
This article concerns only the procedure involved 


[) ‘coutoaat is associated with energy dissipation. 


‘References are tabulated at end of article. 


in the design of a damping valve that will produce 
the desired damping force in a prescribed manner. 
From the system analysis, the type of damping best 
suited for the particular system can be determined. 
In the design to be discussed, damping is achieved 
with a linear-motion damping cylinder or a rotary- 
motion damping cylinder. As the piston is moved in 
the direction S in the linear-motion damping cylin- 
ders, Figs. 1 and 2, the damping valve is actuated by 
the resulting pressure, causing a motion in the direc- 
tion X. This displacement of the damping valve 
varies the orifice area, making it smaller or larger, 
depending on the design of the damping valve. The 
other damping valve operates when the piston is 
moved in the opposite direction. The principle in- 





Fig. 1—Linear motion 
damping cylinder. As 
piston is moved in di- 
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volved in a rotary-motion damping cylinder is the due to the resulting hydraulic pressure. Therefore, 

same. However, in some systems a rotary-motion for the damping valve, 

damping cylinder gives a more simple linkage ar- 

rangement, while in other systems a linear-motion slit TL “ace -- ©) 

damping cylinder can be used more advantageously. Case 1—Viscous Damping: For viscous damping, 
THEORETICAL ANALYSIS: The following analysis the damping force is, by definition, proportional to 

holds for the designs shown in Figs. 1 and 2. The the velocity of the piston. It is the purpose of this 

analysis for Fig. 3 would be similar in nature. design to provide the necessary orifice area so that 
The derivative of the piston displacement with 

respect to time gives the velocity of the piston: Fa=cv, . ceteee sees see eeres (7) 

ds (1) The damping force on the piston rod can also be writ- 
P at F , ten as 
The instantaneous rate of flow is the product of the i= AP ........ " | (8) 


area and the velocity of the piston. Thus, 
Combining Equations 7 and 8 


= ater (9) 


c 


“weeewer oe eee 


dS 

— Kw (2) 
dat v,= 
The instantaneous rate of flow through the damping 

valve orifices A, can also be written as 


@= 4,V,™ dy 


By substitution of Equation 9 into Equation 5 pres 
sure P becomes 
2P 
@ CoN — ; (3) 2020 ,2A,2 
p P= 
pA,* 
Substitution of Equation 10 into Equation 6 produces 
the relationship between the damping valve displace- 
ment and the orifice area. 
2P ma Ay 74.090 4?A.? 
ApVy = CaAo y- - ‘ k pA,tk 
p 


, . : of X in 
From Equation 4, pressure P can be written Equation 11 gives the instantaneous value of X! 
terms of the orifice area, since all other factors ™ 


pA,?V,? Equation 11 are design constants. This assumes 
20 2A,? turbulent flow takes place through the orifices. 


The force exerted on the damping valve by the spring Case 2—Coulomb Damping: In a mechanical sy* 
must be balanced by the force on the damping valve tem, the coulomb friction force is nearly constant am 


Since the rate of flow due to the displacement of the 
piston is equal to the rate of flow through the damp- 
ing valve orifices. Equations 2 and 3 can be com- 
bined as 


(5) 
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depends on the nature of the sliding surfaces and the 
normal pressure between them as expressed by the 
equation of kinetic friction. In this design, the damp- 
ing valve must provide the necessary orifice area so 
that 


F,= uN =a J: SUCH. Jade etal r wha. ee 
By substitution of Equation 12 into Equation 8, the 
damping force is 

ee eer eee eer ee (13) 


From Equation 13, the pressure is 


P=-——_. eR EE eek ee oe eon eee ‘ (14) 


Equation 14 indicates that such a design is impos- 
sible. Since a and A, are design constants, P is re- 
quired to be a constant pressure. Therefore, under 
such a condition, the damping valve would not move 
and the orifice on the damping valve becomes fixed. 

Case 3—Damping Force Proportional to Square of 
Piston Velocity: For this type of damping, the 


damping force can be represented mathematically as 
Fy=cV,2 as vhs), Gane 


from Equations 15 and 8, the velocity of the piston 
tan be written as 


-A,P 
t= ¥ Ee a ne ae ge ee een RE 
c 
Substitution of Equation 16 into Equation 5 gives 


p= _ PA” ( oll ) 
204,2 \ ¢ 


(17) 





Simplifying Equation 17 
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rs 
4,= 7 Ee 
2C a2c 


ite oe a 





Equation 18 indicates that the orifice area does not 
vary since all the factors on the right-hand side are 
design constants. Therefore, a fixed orifice is re- 
quired. 

Case 4—Damping Force Proportional to Cube of 
Piston Velocity: For this type of damping, the 
damping force can be written as 


Ne ee ee ee 


From Equation 19 and Equation 8 the velocity of the 
piston can be written as 


3 j/A,P_ 
v= ee ee sees COR Ry a (20) 


c 





Substitution of Equation 21 into Equation 6 gives 


p3A,8 


= ——__—_—_. (21) 
8c2C' ;°A,§ 
A, A. p°A,§ 
k 8kc20 ,6A,° 


Equation 22 shows the instantaneous relationship 
between the damping valve displacement and the ori- 
fice area. 

EXAMPLE: Since viscous damping is desirable in 
many mechanical systems, a sample calculation is 
carried out to further clarify the design procedure. 

Assfme the following specific values: A, = 6 sq 
in., A, = 0.2 sq in., c = 60 lb per in. per sec, C, = 
0.77, k = 54 lb per in., p = 0.000081 Ib sec? per in.‘ 
and velocity of the piston ranges from 0 to 10 ft per 
sec. 

From Equation 9 the maximum pressure can be 
calculated as: Prag = CV,/Ap = 60(10)/6 = 100 
psi. From Equation 6 the maximum damping valve 
displacement is X,,,, = A,P/k = 0.2(100) /54 = 0.370 


Nomenclature 





Constant force, Ib 
A; = Area of each individual orifice, sq in. 
A, = Instantaneous orifice area, sq in. 
A, = Area of the piston, sq in. 
A, = Area of the damping valve, sq in. 
c = Damping coefficient 
Ca = Coefficient of discharge 
F, = Damping force, Ib 
k = Spring constant of the damping valve spring 
N = Normal force, Ib 
N, = Number of individual orifices 
P = Instantaneous pressure of fluid in the cylinder, 
psi 
Q = Instantaneous rate of flow, cu in. per sec 
S = Displacement of piston, in. 
V, = Velocity of piston, in. per sec 
X = Damping valve displacement, in. 
u = Dynamic coefficient of friction 
p = Mass density of the fluid, Ib-sec? per in.* 
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Table 1—Orifice Area vs Valve Displacement 





No. A, x No. A, x 


0.0032 0.0015 9 
0.0064 0.0062 10 
0.0096 0.0139 11 
0.0128 0.0247 12 
0.0160 0.0386 13 
0.0192 0.0555 14 
0.0224 0.0756 15 
0.0256 0.0987 








in. With the assumed values, Equation 11 can be 
simplified to 


(2) (0.2) (60) 2(0.77)2 
— A,? = 150.6A,2 (23) 
(0.000081) (6) 4(54) 





Maximum orifice area can be found by substituting 
Xmaz into Equation 23: A, = \/0.370/150.6 — 0.0496 
sq in. By using a No. 52 drill, each individual orifice 
area becomes A; = 72(0.0635)2/4 = 0.00317 sq in. 


The number of orifices required is then N, = ().0496, 
0.00317 = 15.66 or 16. From Equation 23 th. loca. 
tion of each orifice can be obtained. Results of this 
calculation are tabulated in TABLE 1. 


CONCLUSION: The sample design is practical ang 
easy to manufacture. Experiments with a design of, 
similar nature indicate that such an arrangement wil] 
have an operational characteristic relatively independ. 
ent of the ambient temperature.* Another feature jg 
that the cylinder can be made small and yet accom. 
modate the damper valve if the wall thickness and 
the packings are sufficiently strong to withstand the 
high pressure. As shown in the analysis, the design 
is extremely flexible, since » in the equation F, = 
eV," can be any integer or fraction except 0 or 2, 
However, with proper design, even n = 0 or n =? 
can be approached, such as with n = 0.1 or 1.9, re 
spectively. 
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Testing Temperature-Sensing Devices 


FFICIENT operation and adequate protection of 

the power plant in jet engines requires rapid 
reduction in the temperature of the gas stream when- 
ever this temperature exceeds a limiting safe value. 
The rates of response of whatever temperature-sens- 
ing devices are used thus assume considerable impor- 
tance in jet-engine operation. Various methods for 
determining response rates have been worked out, 
but in most cases they have proved unsatisfactory 
because they failed to simulate operating conditions 
adequately. 

A. I. Dahl and E. F. Fiock of the National Bureau 
of Standards have developed apparatus which deter- 
mines the rate of response of jet-engine temperature 
elements under conditions approximating those ob- 
taining in the combustion stream. With this equip- 
ment, response times as short as 0.02 second have 
been measured for a wide variety of thermocouples, 
resistance thermometers, and thermistors. 

This apparatus consists essentially of a jet-engine 
combustor, or burner, with provision for mounting 
instruments in the exhaust gas stream, and a device 
for producing rapid changes in the temperature of 
the mounted test instrument. A compressor or blower 
supplies air to a single Jumo 004 turbo-jet engine 
combustor equipped with its normal fuel injector and 
spark plug. Exhaust gases from the combustor pass 
through two 90-degree turns, through a perforated 
plate, and then through about 10 feet of straight 
pipe before reaching the test section, which has three 
hatches for mounting instruments. In this way, the 
gas stream is kept at essentially uniform tempera- 
ture and velocity over the central half diameter of 
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the test section, and exposure of any instrument to 
direct radiation from the flame is prevented by the 
turns in the duct system. 

Gas temperature and flow rate at the combustor 
outlet are controlled by a valve at the inlet to the 
compressor and by adjusting the fuel pressure. A 
bleed line containing a butterfly valve also provides 
an auxiliary control of the flow in the test section, 
independent of the operating conditions of the burner. 
Pressures observed with a pitot-static tube, together 
with the known value of gas temperature, permit cal- 
culation of the mass flow rate in the test section. 

For measuring rate of response, the temperature 
of the gas surrounding the test instrument must be 
changed suddenly. This cannot be accomplished 
with sufficient rapidity by controlling the combustor. 
Apparatus was therefore developed for quickly im 
mersing the instrument without altering the steady 
flow of exhaust gas in the test section. In this de 
vice, an Inconel tube, projecting vertically upwarl 
through the test section and held in position around 
the test instrument by a release plate, provides 8 
flow channel for cold air. When the release plate ® 
pulled out of the way, a spring suddenly removes the 
tube, exposing the instrument to the hot gas of the 
main stream almost instantaneously. During the 
downward movement of the tube, the supply °f cold 
air is stopped automatically. In this way a ‘est i 
strument at a known, moderate temperature (col 
trolled by the air rate through the Inconel tu'c) © 
be brought in contact with exhaust gas at an) givel 
temperature and at any mass flow rate within ‘he 
pacity of the system. 
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Illustration, courtesy Detroit Diesel Engine Div., G.M.C. 
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converter designed for mounting on 

the flywheel and housing of a diesel 

engine. Arrangement of components 
is shown in Fig. 23 
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Fig. 21—Below—Full revolving rail 
crane typical of those incorporating 
fluid torque converters 


OR a modest investment, a fluid torque converter, Fig. 
Fox may be applied to heavy machinery with a highly 

profitable yield in improved control and reduced mainte- 
nance, In this series of three articles, design problems as- 
sociated with the application of torque converters are dis- 
cussed, using full revolving rail cranes, such as illustrated in 
Fig. 21, to analyze operating characteristics. It is the pur- 
pose of this article to apply the idealized concepts of Part 2 
to actual units, discussing the essential features of converter 
construction and auxiliary equipment, particularly the tail- 
shaft governor. 

Part 2 presented an idealized analysis of the hydraulic 
action in couplings and converters. How does the design of 
Practical units affect this analysis? The need for feeding 
the fluid discharged from turbine or stator vanes back into 
the impeller causes departures in actual construction from 
that indicated by the theoretical analysis. Fig. 22 shows 
diagrammatically a half section of a typical coupling. Fluid 
flow, instead of being entirely axial in direction as in the 
idealized concept, is just as much radial. It is not necessary 
that the vanes be curved; in fact in the usual coupling de- 
sign they are flat, often so that either vane set may be used 
48 the turbine or impeller. The radius at C being smaller 
than that at D, the passage at C is usually wider radially so 
that the area is substantially constant throughout the fluid 
flow path. 

_ The energy transferral in the coupling design of Fig. 22 
'8 secured from the change in tangential velocity. The ve- 
ad 
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Fig. 22—Diagrammatic section of a fluid coupling 


locity normal to the axis at D will be to that at C in 
proportion to the radial distances. Commonly this 
will be in the order of two to one, so that the energy 
of a unit “slug” of fluid at D may be four times that 
at C, the difference being the input energy. The re- 
verse occurs in the turbine. Although this action is 
different from that portrayed by Figs. 14 and 15, ac- 
tually it is as if the vanes were curved and arranged 
as in the earlier figures. The validity of the con- 
clusions is not substantially affected by the actual 
construction. 

Flat radial vanes give excellent entrance conditions 
when the turbine is running near impeller speed, en- 
trance into both wheels being substantially tangen- 
tial to the vanes. Since, as previously discussed, the 
coupling operates with a low order of slip at rated 
loads, efficiency under normal operating conditions is 
excellent. Favorable entrance exists also when the 
turbine is over-running the impeller, so that excel- 
lent engine braking may be obtained from a coupling. 


Has High Energy Absorption at Stall 


At speeds differing widely from synchronous, how- 
ever, entrance conditions are poor and losses are high. 
At stall, for example, the tangential velocity as the 
fluid flows from impeller to turbine must be com- 
pletely removed by an abrupt change in direction of 
flow, similarly at entrance into the impeller. This, 
coupled with the relatively simple flow path, giving 
a high circulating flow rate, results in a high energy 
absorption capacity at stall. 

If the turbine vanes in Fig. 22 were stopped at line 
E-F, and the impeller did not start until line EZ-G, 
the vane portions between these two lines could be 
made into a stator by anchoring them. This is shown 
diagrammatically in Fig. 23. The unit shown is two- 
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Fig. 23—Diagrammatic section of a fluid converter 


phased, the stator being arranged to free-wheel when 
the turbine enters the coupling range. 

Again, the actual design differs from the presenta- 
tion in the preceding article. The fluid follows a path 
which has as much radial flow as axial, to secure re- 
circulation. In the converter, though, the vanes are 
curved and, while something of the same action oc- 
curs as in the coupling, essentially the velocity 
changes are due to the curvature of the vanes. In 
any event, the general conclusions still hold. 

As with the coupling, it may be considered that 
the fluid flow consists of two motions—a tangential 
component, the change in value of which develops 
the torque reactions, and a circulatory motion. The 
latter affects the flow rate. Changes in the circula- 
tory rate will change torque values. All changes wil 
be proportionate so that relative values are depend- 
ent on the tangential change in velocity. 

In Fig. 20 is shown a single-stage three-phase con 
verter arranged for diesel-engine flywheel mounting, 
the unit actually used in this application. The ele 
ments have the same relative positions as in Fig. 23 
the fluid circulating counter-clockwise in the upper 
half of the illustration. As the fluid passes throug! 
the impeller vanes, energy is added. As it passes 
through the turbine, the same energy that was added 
to the fluid is removed. As it passes through the 
stator vanes, no change in energy occurs but the di 
rection of flow (tangentially) is altered to perm 
more favorable entrance into the impeller vanes and 
thus develop a torque on the turbine vanes which is 
different from that introduced by the impeller. A®Y 
other energy changes are losses due to inefficiency of 
fluid flow. 

Certain auxiliary equipment is necessary to 2 sa 
isfactory operating unit. Cavitation due to air be 
coming entrapped in the fluid has always been a prob 
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when @ lem. Cavitation also develops because of vaporiza- Even with the usual three-speed transmission this 5 
tion of the oil from over-heating. In order to re- must be repeated at each step. But with the fluid 3 
enta- @ duce these two effects, this converter is completely drive the entire accelerating burden is placed upon i 
path @ full and maintained under a static head of 75 psi or the converter, the clutches serving merely for dis- ¢ 
e re- @ more by means of a charging pump. connect purposes. pb 
3 are Converters are frequently operated at stall or near By throttling the engine, the output shaft may be « 
1 oc- § stall speeds, generating heat in the oil. Current connected to the wheels with the crane stationary. D 
city B practice utilizes a charging pump with controlled leak- Opening the throttle increases the fluid pressure 5 
In§ age to provide circulation through the unit and against the turbine vanes until sufficient pressure is 
through external pipes to an oil cooler. reached to cause the crane and its load to move. 
that What are the advantages and disdavantages to be After the load has been raised, simply notching i 
ntial § expected from the application of a fluid torque con- the throttle back reduces torque until the load is bal- . 
slops § verter to a locomotive crane? The following gains ; 
The # May be expected: j 
cula: #1. A fluid drive reduces the transmission of torsional : 
vibrations and shock from the engine j 
end- 2. Being completely automatic, a converter, eliminates Hand control shown in To governor speed ‘ 
the need for operator attention ese full~govemer postion control quadent 
con- 3. The usual engine disconnect clutch may be omitted throttle Positive idle Governor spindle 
ting, 4. The converter permits quick application of the ea \y pasition Governor | 
ele- clutches reducing the maintenance needs of these pot ME ee ot 7 a 
2 elements Differential “\"] li) Riser lever <-> Riser high- 
; 5. On switching and hoisting operations the converter Ni lever speed stop 
oo makes possible placing the “shoulder against the I \ 
ug load” as with steam power ' hes : ar ol 
[sses 6. Shock loading on the gears and shafts is reduced cae OY eee 
dded 7. A converter with sufficient torque ratio range ; are es theottle a 
. eliminates the need for a gear-shift transmission. spring Flyweight Aa 2 | 
‘ af lie following disadvantages may be anticipated: Riser low- ’ gee 
rm speed stop NGearing 
and 1. The unit increases initial cost 
h is 2. Heat disposal equipment may be inadequate een 
Any 3. Lower efficiency is expected, compared with con- 
y of ventional drives 
4A geared unit maintains reasonably constant Fig. 2 " ‘ of. tail 
speeds, but th shed too finutine ‘anh. 5—Schematic representation of. tail- 
“a pee u e converter is a floating i i ye ee 
be- In a conventional drive it is necessary to slip the 
rob-™™ Clutches until a crane motion is brought to speed. 
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anced. Further reduction of throttle permits the load 
to overhaul, and it may be dropped at any desired 
rate. 

The matter of stress reduction on shafts and gears 
is covered in an article by R. M. Schaefer, of the Alli- 
son Division of General Motors Corp. (SAE Journal, 
March, 1951). This article discusses a converter and 
engine employed for rail car propulsion. A strain 
gage torquemeter was used to determine if shock 
loadings were actually reduced. The experiments 
showed that with the conventional gear and clutch 
drive, shock peaks as high as ten times rated load 
were to be anticipated with complete reversal of the 
torque. Also, peaks of three to five times rated load 
were to be expected under normal operation. This, 
presumably, was for a new gear train where gear play 
would be at a minimum. With the converter, on the 
other hand, shock peaks amounted to only 10 to 15 
per cent and were damped rapidly. 

Output shaft characteristics shown in Fig. 24 are 
plotted against output speed, for the converter unit 
employed on a 25-ton crane. An output-shaft gov- 
ernor setting of 600 rpm was chosen, and gearing 
provided to give normal operating speeds that had 
been found acceptable from conventional designs. 
Torque at this speed is 1100 lb-ft, which gives ac- 
ceptable hoist line pulls, etc. Stalled torque is 1900 
lb-ft, which gives a tractive effort of the crane ap- 
proaching wheel slip, the maximum that can be em- 
ployed. Top travel speed is somewhat better than 
engine governor cutoff point, or better than twelve 
miles per hour. Thus, sufficient torque and speed 
range are available without supplementary means. 

At the governed speed of 600 rpm the efficiency is 
only 76 per cent which appears to be a considerable 
price to pay for the converter. However, this curve 
is for full throttle, as are most converter data curves. 
At part throttle this improves to 86 per cent and even 
better as coupling range is approached. Other fac- 





t 
Top speed, crane only, i3mph 


| 





| 





re} 














an 





Speed (miles per hour) 

















10000 
Net Drow-Bar Pull (pounds) 


Fig. 26—S vs. draw-bar for a 25-ton 
1 ore ee 





nute ) 


Hoist (feet per mi 


Lower 


tors enter into the fuel consumption too, and further 
discussion of this point is given later. 

On work such as scrap handling with a magnet 
handling with a clamshell bucket, maintained ling 
speeds are highly desirable, and varying speeds could 
be disconcerting to efficient operation. Just the op. 
posite is desired for the travel operation and in hap. 
dling heavy loads where “full push with zero speed” 
is desired. 

While cranes are designed for definite hoist-line and 
other operating speeds, almost every operator wishes 
to run the machine at a different speed, either faster 
or slower. This is not altogether operator’s whim. 
Conditions on every job are different, so that a gov- 
ernor with an easily variable setting is desirable. To 
meet these conflicting requirements, a combined gov. 
ernor and throttle control was developed to operate 
in the following manner: 


Engine Speed Floats 


The governor is driven by the converter output 
shaft and operates on the diesel engine fuel rack, in- 
creasing fuel injection if the output shaft speed drops 
below the set speed or closing it if it rises above that 
speed. This provides for a maintained line speed, 
the speed of the engine “floating” rather than that of 
the line. At idle the engine runs at substantially the 
governor set speed. With a small load demand the 
engine speed increases until the engine output torque 
times converter torque multiplication balances the 
load demand. This is illustrated by the curve of Fig. 
4 in the first article where engine speed is plotted 
against torque output- 

Inasmuch as a locomotive crane often operates 
under light loads or stands waiting for service, this 
arrangement means that the engine, instead of racing 
at a high idle speed of 1600 rpm or more, actually 
eases along at 600 rpm waiting for its next load de- 

(Continued on Page 199) 


Fig. 27—Load on crane hook vs. hook 
for partial throttle on a 25-ton crane with a 


4-part block 
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By Carl G. Levin 


Chief Engineer 
Powdered Metal Products Corp. of America 
Franklin Park, Ill. 


OR the manufacture of gears, powder metallurgy is still a 

relatively new process. As such, it has those who view its 

growth with alarm along with those more enthusiastic pro- 
ponents who envisage a revolution in gear manufacture. 

The facts present their own story. Results to date show 
hat powder metal gears can produce cost savings of 67 per 
‘nt and even more in many specific instances, and that these 
avings are achieved without sacrifice of other important gear 
uualities, Figs.1 and 2. Powder metal gears rate high in strength, 
Precision, durability and overall performance. 

Important, too, are the design opportunities offered in the 
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Fig. 1—The —- mold gears of 
this type has long been one of the pri- 
mary advantages of the powder metal 
process. With improvement in tool de- 
sign, fabricators can now mold cluster 
gears of equal density throughout all 
sections. This gear is used in the train 
of a water meter at a cost saving of ap- 
proximately 67 per cent as compared 
to the former cast and assembled gear 





Powder Metal Gears 







Fig. 2—One of the largest gears so far 

roduced by the powder metal process 
is this 3-inch miter gear for an office 
machine. Production of this gear as one 
unit resulted in a cost saving of some 
67 per cent. At the same time concen- 
triaty tolerances of 0.004-inch TIR 
and a diameter tolerance of +0.003- 

inch were maintained 
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Fig. 3—This ratchet gear, used in 
dial telephones, formerly required 
three separate machine setups. 
The powder metal process elim- 
inated all machining. Concentri- 
city tolerances of 0.002-inch TIR 
were maintained and parts pro- 
duced exhibited a fine tooth pro- 
file when examined under a com- 
tor at 50 magnifications. 
ests showed no sacrifice in 
strength. Cost savings on this 
gear are 40 per cent 





Fig. 4—This gear was produced 
for a power drill from an impreg- 
nated alloy with a tensile stren 

of 100,000 psi and an tion 
of 12 per cent. Tests have 

yet. ge to outwear the conven- 
ti cut gear it replaced. Cost 

savings are about 67 per cent 
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Fig. 5—Another recent accom- 
lishment in the powder metal 
ield is this helical gear, used in a 
food mixer. Elimination of 4 
throat radius was the com 

wader 


change that permitted 

sastal fabeication and helped to 

achieve a 35 per cent saving with 
no sacrifice of gear strength 
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yse Of powder metals. Irregular shapes for special 
purposes are easily produced and many gears not 
adapted to conventional gear cutting methods can be 
molded as single pieces, Fig. 3. In addition to these 
design advantages, many metals are available in pow- 
dered form which are difficult to obtain as bar stock. 
And because of the mechanical alloying possible with 
powder metal, special material properties can be 
achieved that are impossible by any other method. 

The gears shown in this article can be made from 
ferrous or nonferrous alloys. Tensile strengths range 
upward from 25,000 psi. An interesting technique, 
recently developed, produces powder metal parts with 
physical properties approaching those of mild steel. 
These parts can be heat treated to produce tensile 
strengths as high as 150,000 psi. 

One of the most immediately apparent advantages 
in the use of powder metal for gear manufacture is 
slf-lubrication. The usually difficult problems en- 
countered in getting oil to every small working sur- 
face can be automatically solved because each powder 
metal part acts as its own oil reservoir, except in the 
case of nonporous, high-strength alloys. Adequate 
lubrication and maximum wear resistance are thus 
assured for the entire life of the gear. This improved 


wear resistance has enabled gears made from powder 
metal to set service records of as much as four times 
the normal expected life, Fig. 4. 

There are some processing limitations in the use 
of powder metal. Chief among these are thin or com- 
plex curved sections which create complicated han- 
dling problems and make the powder metal process im- 
practical. Beyond these limitations, the new design 
possibilities with powder metal are virtually unlimit- 
ed except by press capacity. 

Decreased tool costs also contribute to economy. 
Depending on size and shape, one die will often pro- 
duce as many as 100,000 parts before die wear ex- 
ceeds tolerance limitations. Complex gear shapes 
often require a costly sequence of machine and as- 
sembly operations when produced by conventional 
methods, Fig. 5. With powder metal these operations 
are eliminated. 

While this article deals only with gears the factors 
discussed also contribute to the successful use of pow- 
der metal in filters, cams, ratchets, wheels, keys, 
latches, pawls, sprockets and a wide variety of other 
parts. Applications are equally varied. They include 
automotive, radio, business, household appliance, elec- 
tronic, and numerous other machines. 





Electronic Manometer Measures Minute Pressures 


ILIZING an electronic pick-up, a diaphragm- 
type micromanometer, developed recently at the 
National Bureau of Standards, measures differential 
pressures in the micron region. Constructed for use 
with a mass spectrometer, the micromanometer gives 
direct readings of pressure on a scale that can be 
calibrated in units of pressure. It is relatively insensi- 
tive to temperature changes, will operate in any posi- 
tion, and permits measurements that are totally in- 
dependent of the type of gas or vapor being measured. 
Need for such an instrument arises from the in- 
evitability of error in the usual method of measuring 
gases for use in a mass spectrometer. A small sample 
is measured in an ordinary U-tube manometer and 
passed into the reservoirs of the machine, where it 
‘xpands to 1000 times its original volume. Its pres- 
sure is then assumed to be one one-thousandth of its 
original pressure, but this assumption fails to ac- 
count for losses that occur. 

It is desirable, therefore, to measure the pressure 
of the sample in the reservoirs after the losses haye 
occurred. Manometers for the range ffom oné«thou- 
sandth of a milliméter’to one tenth of a- millimeter 
of mercury are usually liquid-level devices, such as 

gages, or depend on thermal effects; such 
4% Pirani or thermocouple gages. McLeod gages are 
accurate, but the presence of mercury or oil vapor 
introduces difficulties into vacuum work; besides, 
these instruments are bulky and inconvenient to use. 

Tani and thermocouple gages, while avoiding these 
difficulties, are inaccurate, and, unless special care 
8 used, give only a rough indication of vacuum. 

This instrument consists of a pressure cell and an 
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electronic micrometer, enclosed in a glass dome which 
can be evacuated or filled to any desired reference 
pressure. The pressure cell, the heart of the instru- 
ment, is composed of a thin corrugated diaphragm 
sealed at the periphery to a slightly dished brass disk. 
This cell is connected to the gas sample so that 
change in pressure of the gas causes movement of 
the flexible diaphragm. Movement of the diaphragm 
in response to pressure variations is measured by 
a mutual-inductance micrometer placed over, but not 
in contact with, the diaphragm. 

The micrometer was previously developed at the 
Bureau in connection with the design of indicating 
devices to measure clearances in journal, bearings. 
In principle, it makes use of the variation in‘ mutual 
inductance between two concentric air-core coils 
which results when the distance of the coils from 
a nonmagnetic metal ‘surface changes. When the 
metal is brought immediately adjacent to the end 
of the form supporting the coils, the mutual induc- 
tance is reduced to a‘minimum by what is effectively 
a “shielding” action of the metal. As the metal is 
moved away from the coils, the mutual inductance in- 
creases as a linear function of the separation. 

In the micromanometer, the metal “shield” is the 
diaphragm of the pressure cell itself. Radio-fre- 
quency current is fed into a primary coil and induces 
a voltage in a secondary coil, mounted just above the 
diaphragm. The form supporting the coils is mounted 
rigidly with respect to the fixed portion (the brass 
disk) of the cell. Mutual inductance between coils is 
therefore a function of diaphragm expansion and 
hence is indicative of gas pressure. 
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PTICAL, pneumatic and electrical systems are 

neatly combined in the new “G” Accelerator, left, 
made by Genisco Inc. for testing aircraft and missile 
parts. The device applies a steady force of controlled 
magnitude to parts or assemblies for calibration or for 
observing functional behavior under simulated operat- 
ing conditions. The object to be tested is secured to 
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anced-by an adjustable weight. Electrical leads and 
air connections are carried to the mounting pad 
through slip rings and an air gland arrangement, re- 
spectively, cutaway drawing opposite page. The test 


object can be seen by a telescope through a prism 
system and appears stationary at all speeds, permit- 
ting accurate observation of the part at any time 
during testing. Speed is determined by setting a timer 
to a practical time interval; the timer, in turn, supplies 
current to a revolution-counter clutch. This clutch, es- 
sentially a solenoid-actuated clutch-brake mechanism, 
couples the mechanical counter to the main drive shaft 
and counts revolutions for the time interval desired 
to permit accurate calculation of the rotational speed 
and therefore the gravitational load and acceleration. 


Capacity Control System Regulates Compressor 


[aTERNAL control system in the new line of Trane 
Co. reciprocating compressors, cutaway view right, 

fj automatically adjusts capacity to demand through 
three stages of reduced-load operation. Capacity con- 
trol is regulated by compressor suction and actuated by 
oil pressure. Until oil pressure is developed at start-up, 
unloader springs force the unloaders against a series 
of valve lift pins which are raised against the suction 
valves to keep them from seating. The drawing be- 
low, left, shows the mechanism in fully loaded con- 
dition. When oil is supplied to the unloader by the 
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actuator, unloader-spring tension is overcome, the 
valve pins are retracted, and the suction valves can 
close. When suction pressure falls, indicating that 
less than full compressor output is needed, the capa- 
city control actuator cuts off oil to one or more of 
the unloaders, thus reducing capacity. 

A suction-pressure bellows controls the capacity 
actuator, drawing on the right, previous page. Con- 
traction of this bellows under high suction closes an 
orifice in the chamber below a hydraulic cylin- 
der. Pressure from the oil pump then builds up under 
the piston through a fixed orifice in the piston, forc- 
ing the piston up and opening oil passages between un- 
loaders and the oil pump. As explained previously, 
this pressure to the unloaders allows the suction 
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valves to operate normally. Expansion of the bellows 
under low pressure reverses the travel of the floating 
piston, cutting off oil to the unloaders and conse. 
quently reducing capacity of the compressor. Various 
capacities are provided for by intermediate positions 
of the floating cylinder, where only some of the un- 
loaders are under oil pump pressure. 


Tracer Miller Machines Aircraft Parts 


[_ARGEST machine eve? built with tracer control, 

the Giddings & Lewis aircraft skin mill, below, 
is designed to mill integral-rib skin panels from solid 
or rough-forged aluminum alloy plate. Installed at 
Lockheed, the machine has a work area 10 by 34 feet 
and manufactures airplane surfaces and their stiffen- 
ing elements as a unit, permitting use of the thinner 
wings and sharper fuselages required for high-speed 
jet flying. The miller operates in three dimensions 


with two feed motions and is designed to work in a 
feed range from 34-inch to 150 inches per minute with 
infinitely variable intermediate speeds. Two-dimension 
electronic tracer control is used to guide longitudinal 
and lateral cutting motions and a vertical rise-and-fall 
cutting action is incorporated to control variations in 
web thickness. Two of the three milling heads can 
be used simultaneously removing metal up to 600 cubic 
inches per minute. Trailing hoses and electrical lines 
are kept out of the way by feed reels in the overhead 
crossbeam section. Controls are completely inter- 
locked to assure safe operation: the oil pump must be 
running before the machine can be started; the table 
clamp cannot be set with the table running, and the 
table cannot run while the clamp is set; feed drives 
will not operate unless all spindle drives are running; 
and rail elevating motor and rail clamp cannot both 
be operated at the same time. 
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Electric Brake 
Stops Cloth Brusher 


hana of all eight brush rollers in the latest 

Hermas Machine Co. cotton cloth brushing ma- 
chine, right, must be simultaneous to prevent tearing 
and piling up of material between rolls. The machine, 
composed of eight 8-inch diameter brush rolls, uses 
a Warner electric brake mounted on the end of each 
roll to permit smooth stopping in a fraction of a sec- 
ond. All brakes are controlled from a single power 
source, with each brake individually adjustable for 
stopping time by a simple rheostat. Since power con- 
sumption for the brakes is considerably less than re- 
quired for plugging motors, a 1-hp motor can now be 
used on each roll in place of the 1144-hp motors pre- 
viously required with the plugging stop. 


Stretch-Wrapper Increases 
Part Strength 


§ TRETCH-WRAP forming maehine in operation at 
Consolidated Vultee, below, is being used for pre- 

cision forming of large aircraft parts. The new Huf- 

ford 60-ton machine takes 

advantage of the charac- 

teristic of certain metals, 

including aluminum, to be- 

COme semiplastic when 

stretched beyond the elas- 

tic limit. In this operation, 

4 contoured part is formed 

by first stretching almost 

to the yield point in front 

of a fixed die. With ten- 

sion held, the part is 

Wrapped around the die and 

accurately molded to the 

die configuration. Upon 

Completion of the wrap, 

another stretch is applied 
a tension slightly ex- 

ceeding the elastic limit of 

the metal to produce the 

Semiplastic condition. 
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This second operation or stretch ‘“‘sets” the contoured 
shape to eliminate springback and raises the yield 
strength of the material. This machine handles 
lengths up to 304 inches and has a pull of 118,000 
pounds. After completing its first cycle, the machine 
can be set for automatic operation. 
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By Richard E. Shafer 


Research Enginee: 
North American Aviation Inc. 
Los Angeles, Calif. 


CALCULATING AIR PRESSURE DROP OF 


Heat Exchangers 


compact, lightweight, low air pressure drop, air- 

to-liquid heat exchangers to fit limited spaces. 
An accurate method of calculating the air pressure 
drop through one of these small-lot special exchang- 
ers, which often do not justify expensive prototype 
tooling and testing, is outlined here. 

Air pressure drop through heat exchangers has 
been the subject of much investigation, a great deal 
of conflicting and nonapplicable data being available. 
In this analysis, no factors are included for the ef- 
fect of tubing fins. If the usual methods of consider- 
ing the fins as a wetted surface for determining the 
hydraulic radius and pressure drop calculations are 
made on this basis, the results are far too high. If 
the exchanger is considered as a very rough tube, the 
calculated results are too low. The following proce- 
dure, originally outlined by Chilton and Genereaux in 
the Du Pont Experimental Station Contribution No. 
127, has proved to be accurate within 5 per cent. 

An exchanger using coiled finned aluminum tubing 
of 5-inch ID, %-inch OD and 14-inch fin OD was 
used, of the type made by the Wolverine Tube Co. 
The cooling problem involved a closed container filled 
with 3.5 pounds of atmospheric air. This air was to 
be maintained at 115 to 150 F, with 700 Btu per min- 
ute to be removed from the contained air. The heat 
exchanger was to be mounted in this container and 
air circulated through the exchanger and container by 
means of a small high-speed fan. Proper mass flow 
of air was determined and the approximate air veloc- 
ity through the heat exchanger calculated as 80 fps. 

For rectangular, nonstaggered spacing, 


Oy camneek applications sometimes require 


_ 4frU2 Max N 
. 2G 


AP 


where the friction factor is calculated from 
f = 0.33 (dsUmax 7/V)~? 


In these equations, 


A P = Pressure drop, lb per sq ft 

8 = Density of gas, lb per cu ft = 0.07 in this 
example 

G = Acceleration of gravity = 32.2 ft per sec 

U = Velocity at narrowest cross section, ft per sec, 
80 in this example 

V = Absolute viscosity, Ib/sec ft units, 0.0000134 
in this example 

N = Number of tubing rows in depth of heat ex- 
changer, 6 in this example 

ds = Clearance between tubing rows normal to air 
flow, ft, 0.062 in this example. 


Then 


1(0.33) 
j= : = 0.043 


0.07 2 
[ 0.06280) (—————) ] 
0.0000134 


4 (0.043) (0.07) (6400) (6 
ap=— a coe = 7.18 psf = 0.05 psi 








= 1.35 inches of water 


(The same method is used for staggered spacing & 
cept that the nonstaggered spacing has a ‘rictio 
factor only 44 per cent as great.) ’ 

Air pressure drops were measured with ‘he aid 
of flow straighteners and ASME recomm: ndeé 
techniques, and thermocouples used for recordiné 
water inlet and outlet and air inlet and outlet tet 
peratures. In tests, the heat exchanger equa led de 
sign values, the air pressure drop being only 5 
cent higher than calculated by the method outline 
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Proportionalizing Dither 


increases sensitivity of hydraulic servo 


By Paul B. Sebring 


Project Engineer 
Ordnance Research Laboratory 
The Pennsylvania State College 

State College, Pa. 


N-OFF or two-position servomechanisms in 

which full torque is always developed by the 

servomotor, either in one direction or the 
other, are attractive because they are simple and 
cheap and, if the inherent hunting oscillations can 
be tolerated, the positioning accuracy is good. In an 
electrical system of this type the final power amplifier 
is usually a relay, whereas for a proportional elec- 
trical system of the same power capabilities the power 
amplifier is usually an amplidyne generator or a large 
electronic amplifier. 

A method of linearizing an on-off system by insert- 
ing a “proportionalizing dither” signal into the servo 
loop is coming into increasing use. This article will 
discuss the means by which this dither voltage line- 
prizes an on-off system and will describe the applica- 


Fig. 1—Two-position oscillating servo system 
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tion of this principle to an hydraulic system using 
simple on-off solenoid-operated spring-released re- 
versing valves instead of the expensive, precise pro- 
portional valves normally employed for a nonoscillat- 
ing hydraulic servo. 

In Fig. 1 is shown a schematic circuit for a two- 
position hydraulically-powered positioning system. The 
characteristics of this amplifier and valve are such 
that, above the critical input voltage, the valve directs 
the oil flow to one side of the piston but, when the 
input voltage drops through the critical value, the 
valve quickly reverses and directs oil to the opposite 
side. Such a system will oscillate continuously at a 
frequency largely determined by the inertia of the 
load and the force available from the actuator piston, 
assuming no hysteresis in the valve action and neg- 


Fig. 2—Dither linearized servo system 
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Fig. 3—Operation of amplifier in dither-linear- 
ized system 


lecting the inertia of the valve spool itself. 

Such a system is adequate for many applications. 
Indeed, for the positioning of rudders and similar 
loads, it has advantages over the smooth-operating 
conventional proportional system since static friction 
never has the opportunity to interfere with the move- 
ment of the load. In many other applications, how- 
ever, the steady-state oscillation cannot be tolerated. 
The proportional servo which must be used in such 
eases is usually considerably more complicated and 
expensive. Hydraulic valves for proportional opera- 
tion are particularly delicate and difficult to con- 
struct. 

Development of this dither system was brought 
about partly by the fact that a proportional hydraulic 
servo was needed in one portion of a larger system 
which already included several two-position hydraulic 
servos. In an effort to reduce the number of part 


types it was decided to attempt an adaption of th 
“proportionalizing dither” or “carrier” technique t 
a two-position servo of the same type to obtain the 
desired control. A block diagram for such a system 
appears in Fig. 2. 

The dither-linearized system differs from the two. 
position system only in that an alternating voltage js 
introduced into the servo data loop. This voltage has 
a frequency substantially higher than the natural 
frequency of the system and a magnitude determing 
by the system gain or “stiffness” desired. Operation 
of such systems has been explained and analyzed by 
MacColl? and Lozier?, but it may be worth while to 
review the basic idea in this article. In order to 
understand better the effect of adding dither voltage, 
reference to the sketches in Fig. 3 will be helpful. 
The curves on the left show amplifier input voltage, 
which consists of the dither voltage superimposed 
on the error voltage from the data system, while the 
sketches on the right show the resulting current to 
the valve. The amplifier characteristic is such that, as 
long as the input voltage remains above the reference 
value £,,,;, full current flows through the valve while, 
during any time that the voltage is below this critical 
value, the valve current is cut off. 

The top pair of sketches, Fig. 3, shows a condition 
in which the error voltage is greater than the peak 
value of the dither voltage. Successive sketches 
show progressively lower error voltages so that the 
resulting input voltage drops below the critical volt- 
age for increasing proportions of the dither cycle. 
It is easily seen that, under these conditions, the aver- 
age valve current is a smooth function of the error 
voltage for the interval in which the error voltage 
does not deviate from the critical input voltage by 
more than the peak value of the dither. 


Dither Amplitude Controls System Gain 


Study of Fig. 3 will also show that the steepness 
and shape of the valve current curve is a function 
of the dither amplitude and wave shape. This is 
a most significant fact since it means that the dither 
amplitude controls the effective system gain or stiff 
ness. Fig. 3: was drawn to illustrate the use of sine 
wave dither. This would give an average valve cur 


1. References are listed at end of article. 


Fig. 4—Average valve current plotted against error voltage 
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rent versus error voltage function similar to Fig. 4a. 
The ideal dither wave form would be a triangular or 
saw tooth wave and would give a linear valve current 
function similar to Fig. 4b. 


Since it is known that average valve current is 
a smooth function of the error voltage over a certain 
range, the problem consists in obtaining this average 
from the actual current wave form. 


In an electric circuit which has a relay as the final 
power amplifier, the averaging must be done by the 
inertia of the motor and its load. This postulates a 
dither frequency only sufficiently high so that the 
motor and load cannot respond appreciably to the 
dither. 

In the hydraulic system the averaging can take 
place either at the motor and load as in the electric 
system, within the control valve itself or to some ex- 
tent in each. 


The control valve has a response which is a func- 
tion, on take-up, of the net solenoid pull and, on 
release, of the spring restoring force. The less the 
mass of the valve spool and solenoid plunger and 
the larger the forces, the more rapid is the response. 
Ifa dither frequency is chosen sufficiently low that 
the valve spool can approximately follow the current 
wave, the condition exists in which the oil is fed to 
the motor in pulses and the averaging must be done 
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by the load inertia. In operation such a system may 
vibrate rather heavily, imposing severe strains on 
structural members, shaft couplings, etc. 

If simplifying assumptions are made so that for 
equilibrium valve current the net solenoid pull is con- 
stant over the valve spool travel and is equal to the 
restoring force of the spring at midtravel, the re- 
sonant frequency of the valve can be calculated easily. 
It can further be shown that the response of the valve 
spool to an exciting frequency drops off rapidly after 
the frequency exceeds that for resonance. It might 
seem attractive, therefore, to raise the dither fre- 
quency into this region and let the averaging occur 
in the valve. Thus the load and motor would be re- 
lieved of most of the vibration. 

In the laboratory this system has operated success- 
fully in this mode. Vibration is almost nonexistent 
and the system is, for practical purposes, propor- 
tional. In making a field design, however, this mode 
of operation was not chosen for the following reasons: 


1. Most simple on-off reversing hydraulic control 
valves are less carefully built than proportional 
valves and, therefore, in spite of the small amount 
of vibration to which the spool is still subjected, 
the dynamical lubrication is insufficient to prevent 
the valve from sticking at times, thus making the 
system unstable. 

2. The usual on-off valve by no means satisfies the 
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Fig. 5 — Partial Vane motor 
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condition that the pull of the solenoid be uniform 
over the valve travel or that it be twice as strong 
as the restoring spring. This means that special 
tailoring of the solenoid gaps and careful adjust- 
ment of the valve spring are required to assure 
satisfactory operation. Equilibrium position of the 
system is markedly affected by the valve-spring 
tension. 

The mode of operation of the system developed for 
the field is one in which only a portion of the aver- 
aging takes place in the valve. The dither frequency 
was set by experiment to the highest value at which 
valves consistently did not stick. Under this condi- 
tion, the vibration in all parts of the system is suffi- 
cient to minimize the effects of static friction. At 
this frequency, which turned out to be 22-28 eps, the 
balance point of the servo is still affected to some 
degree by the stiffness of the valve restoring spring. 
Thus, if a valve is changed, the calibration of the sys- 
tem must be checked. 

A partial schematic diagram of the final system 


Fig. 6—Important components of the final servo system 
showing the phase-sensitive amplifier at a, hydraulic 
valve at 6, and hydraulic vane type actuator at ¢ 
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developed for this application appears in Fig. 5, Th 
input data is in the form of a d-c voltage in the rang 
between plus and minus 8 volts. The power availab 
for servo amplifier operation is 90 to 110 volts ax 
at frequencies from 370 to 410 cps. The servo ampli. 
fier is of the phase-sensitive type, conducting fo 
in-phase input and cutting off for out-of-phase input 
so that the d-c error voltage must be inverted to a 
phase information before feeding to the amplifier. 


Employs Vane Type Motor 


For driving the load, a vane-type rotary hydraulic 
motor is used. A picture of this motor, together with 
the control valve and amplifier, is shown in Fig, 6, 
The load to be driven is a heavy weight which must 
be positioned on the end of a lever arm pressed onto 
the splined shaft of the motor. To enhance the sta 
bility of the system in the presence of such a larg 
load inertia, a lead network is included immediately 
following the follow-up potentiometer. This lead net- 
work affects only the follow-up voltage and not the 
input voltage which, though nominally d-c, contains 
some unrelated frequency components which can- 
not be completely eliminated by filtering. 

Whereas the dither voltage would ordinarily hk 
included directly in the data system, the extra grid 
on the data inverter in this system makes an ideal 
place for the injection of this voltage. A multivibra- 
tor is used for the dither oscillator. It is followed 
by some filtering with a resulting wave shape ap- 
proximating a saw tooth with rounded corners. 


Rectified Frequency Corrects Error 


Since the equilibrium position of the system depends 
to some extent upon a balance between average sole- 
noid current and valve spring tension and since the 
magnitude of current pulses fed to the valve by the 
amplifier depends on the voltage of the 400-cycle 
power supply, the equilibrium position of the system 
is also affected by any change in the 400-cycle voltage. 
In practice this is compensated by rectifying a por 
tion of the 400-cycle voltage and feeding it as a cor 
rection into one of the data inverter grids. In this 
manner the deviation from the correct position ove! 
the entire specified voltage range has been kept with- 
in plus or minus one degree. 

In its final form the system is still subject to con- 
siderable vibration at the dither frequency. It % 
possible to remove some of the oil-hammer by tht 
inclusion of trapped-air chambers in the hydraulic 
lines to the motor. These must be kept sma!!, how 
ever, since the compressibility of air can introduce 


appreciable phase lag into the system, resulting ulti g's 


mately in instability. 

Credit is due J. E. LeFrancois and D. C. Ga 
this Laboratory, who designed the vane motor an 
the mechanical problems incidental to the mec anism 
to J. A. Wenzel, who performed much of the te 
and to J. W. Lewis, who made helpful suggestios. 


land of 
solved 
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= ESIGNING a centrifugal pump impeller and its width, draw vertical construction lines through these | 
» the mating volute casing for maximum efficiency points. 

+ the is an exacting and critical procedure. As a Proceed to develop the throat or cutwater section, 

cycle logical sequel to a previous discussion on the design bearing in mind that the height H, should be equal to 
















of impellerst this article presents a simplified method the width W, or nearly so. The square root of the 
for developing centrifugal pump volute casing and volute throat area is a guide in setting the first ap- 
por: discharge sections. Following the step-by-step pro- proximation for the linear dimensions W and sg. 
cor-g°cdure outlined should enable pump designers to com- Note that the cutwater tip thickness must be deter- 
thisDlete necessary casing drawings for most centrifugal mined and spaced off before the H, dimension is lo- 
over Pumps. cated. This cutwater tip thickness should be made as 
yith- Casing data, in addition to the impeller figures, are thin as foundry practice permits. Use D),/2 for the 
usually submitted by the hydraulic engineer. These 

con-@ {ata should include A, w, Dj.» te» and Dp, (see No- | 
it ism™enclature). In the example discussed here the 

, the—f"lute casing for a 3-inch pump will be developed. Nomenclature 
aulic™™ The first step in volute development is the construc- A = Volute ti Bibi 


stem 
tage. 


"ee 2 


how-40n of the impeller profile. After this has been com- D. = Impeller outside diameter (base circle) 
ducef™bleted, on the same center-lines XX and YY as were Dew = Casing cutwater diameter (casing “tongue”) 
ulti-8ed for the impeller development, begin the volute = 1.07 Dz (average) 


section development, Fig. 1. If the casing volute width, Dp = Diameter of pump discharge nozzle 





nd off, is not supplied, make it equal to total impeller H = Volute section height 
olvelvidth plus 2 x 0.03 D. by stepping off the distance r = Volute small radius 
— 103 D, on either side of the impeller shroud. Judg- . ans oe cue see sane oe 
work, iy ; . 2 - . * = ’ 
= 7 be used in setting w as this mpbiepe: is 7, = Volute section large radius 
m a rule of thumb and not necessarily an inflex- R, = Cutwater tip-to-casing radius 
¢ limitation. Having established the volute casing te» = Cutwater tip thickness 





'E. G. Hilficker—‘‘How to Lay Out Centrifugal Pump Impellers,’’ 
“EINE Design, November, 1950, Pages 137-142. 






“CHINE DESIGN—August 1951 








large radius R,_, and sketch a smooth curve to locate 
the center of the small radius r,_,. Then swing an 
are, centered on this curve and tangent to both the 
curve of radius R,_, and the approximated width W. 
Draw the sides of the section by connecting the R and 
T,;., curves with a tangent line and check the throat 
area using a planimeter. If the area is not near 
enough to the desired figure, a slight modification 

must be made to the height or width, or both. With a 
a little care, plus experience, it is possible to come Section | 
fairly close with the first approximation. Radii R 
and r are established by inspection and sometimes can co 
be equal so that one sweep will give the desired de- ry a 
sign. Again, watch that the angle a is about 45 de- 
grees, as this has been found the most satisfactory 
for an efficient volute. 

FIRST VOLUTE SECTION: In establishing section 1, 
it is necessary first to determine the required area. 
Assuming that the volute casing desired is to be of 
the constant-velocity type, the area section 1 is A, = 
(Volute throat area x 45)/360, if sections every 45 
degrees are to be developed. By dividing this area 
by the casing width w, which is also the width of 
section 1, a height H, is determined. This should be 
increased a small amount to compensate for the slight 
arch and corner radii. 






























































Graph Helps Determine Radii 














The next step is to determine a large radius R,_, 
to give a gradual change between the cutwater, which 
is flat, and the slight arch of section 1. It is helpful 
to draw a graph showing values of the large radius Casing Profile Sections |! and8 
at all sections, Fig. 2. First, set the two extremes: 
The cutwater section, where the radius is infinity, and Fig. 1—Above—Casing volute development is started 
section 8 where R;_, = Dp/2. In order to connect with sections 1 and 8 on same center lines used for 
these points with a smooth curve, assume a radius for impeller development 

















T ON, T ab aati T T | 
Volute Section Graph Volute Sections ~~ ~~? 
eS ee Ps . — __ (Dimensions in inches) aS 
Actual | Actual R Measured 
| Height ' 


| 
+ 
| 
| 
—EE ss - . SS 
7 
} 








i 
14g 








 * ' 
cee we | 10g 








— — 



























































Large Rodius (in) 
a) 





Os) 
, Height (in.)ond Area (sq in.) 





























a 
= 


CN 
— 








= 


—<. at | 


4 5 
Section Number 





Small Radius 






























































MACHINE DesicN—August 195]§Acu 












the center section 4, R,_,. This radius can ‘be set 
equal to Dx + Hx. With these three points, a 
curve can be drawn, Fig. 2, to determine the large 
radius for each section. 

Having the area, width, radii, and an approximated 
height for section 1, develop this section as in Fig. 1. 
Then check its area with a planimeter, correcting if 
necessary by altering the height until the desired 
area is obtained. 


INTERMEDIATE VOLUTE SECTIONS: After establish- 
) ing the linear dimensions of the first and last sec- 
tions of the volute, the intermediate sections are read- 
ily determined by completing the graph, Fig. 2. 






































Using any convenient scale for height, width, and 
small radius, set definite dimensions for all interme- 
diate sections, regardless of the number of sections 
included in the particular design. After drawing the 
respective curves, tabulate the dimensions in chart 
form for convenience, Fig. 2. Then the sections may 
be drawn as shown in Fig. 3 and checked for area. 
These areas should be plotted on the graph, Fig. 2, 
to assure a smooth, gradually increasing area curve. 


Sudden Section Changes Decrease Efficiency 


Care must always be exercised in the design of a 
volute casing to insure that no sudden changes in 
sections are created. Any such change may decrease 
pump efficiency. If the areas and sections are ac- 
ceptable, the next step is to transfer the respective 
section heights onto the volute profile, Fig. 4. These 
heights are measured radially from the cutwater di- 
ameter circle. 


VOLUTE PROFILE: After spacing off the radial di- 
mension at each section line, connect the end points 
with a series of radii trying to extend each radius 
through no less than three points. Referring to Fig. 
4, note the location of the centers from which the 
radii are swung; each succeeding point moves closer 
to the shaft center except R,;, where the liquid leaves 
the volute and enters the discharge channel. Special 
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Volute Profile and Discharge 





195) MACHINE DESIGN—August 1951 


_ 


2218474 23> er 2S. 


_—2.. 2 
















Discharge Sections 
( Dimensions in inches) 



































Fig. 5—Curves used 
to determine outer 
and inner widths and 
large inner radii of 
discharge sections, 
Area progression 
curve is also shown 
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emphasis must be placed on the shape of the cut- 
water tip. This tip should be streamlined; bear in 
mind that the liquid is traveling at a rather high ve- 
locity and should not change direction suddenly. 


CASING DISCHARGE NOZZLE: Diameter of the dis- 
charge section is usually the pump size. Approxi- 
mate the inside limits of the discharge nozzle by in- 
spection. Step off three spaces from section 8, two 
inches apart. Mark off an approximate height at each 
section as follows: 


Section 9—2(tan5%°) + Ay 

Section 10—2(tan 54°) + 2(tan 8°) + Hy 

Section 11—2(tan 5%°) + 2(tan 8°) + 2(tan 11°) 
+ Hs 


Continue to repeat the third step for any necessary 
number of 2-inch spaces until the diameter of the dis- 
charge opening is reached. This process will assure a 
gradually widening profile as the liquid begins to slow 
down. The angle of diffusion increases from 544 de- 
grees to 11 degrees, which is considered the maximum 
limit for a discharge nozzle. After these approximate 
heights are set down in their respective positions, lo- 
cation of the flange opening can be adjusted. The 
centers of all discharge sections should lie on a 
straight line, or nearly so, Fig. 4. Length of the noz- 
zle should be set so that the total diffusion angle is no 
greater than 11 degrees. However, the nozzle must 
always be of sufficient length to prevent the flange 
bolts from interfering with the volute casing. 


DISCHARGE SECTIONS: Space off discharge sections 
9, 10 and 11 as shown in Fig. 4, allowing the last 
space for the odd distance. Transfer the lengths 
T;~s T1;—7 and r,_, from Fig. 3 and connect the cen- 
ters of these radii with a smooth curve, as indicated 
on Fig. 4 (outer radii locus). Connect the center of 
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radius r,_, with a smooth curve to the centerline of 
the discharge opening to establish the outer corner 
radii for the discharge sections. In like manner, 
draw the inner radii locus for the discharge sections, 
Fig. 4. These curves should guide the development of 
the discharge sections to prevent the occurrence of 
bumps or sudden changes. 


Determining Discharge Section Widths 


The next step is to establish the discharge section 
widths. This is done as shown in Fig. 5. Step off the 
spaces between sections horizontally on a common 
centerline and space off, vertically, the widths already 
determined, namely 6, 7, 8 and the discharge opening. 
A line connecting the first three will indicate the 
curve necessary to complete the discharge section 
widths. Make certain that all changes are gradual 
and smooth, starting with a low angle at section 8 
and increasing slowly until near the discharge sec 
tion. In the same manner, set down the inner widths 
and connect 8 and the discharge section. The large 
radii for the inside of the discharge sections may be 
established by means of a curve, Fig. 5, between lim 
iting radii of infinity at section 8 and 1% inches at 
the discharge opening. Use the discharge opening 
radius for the large radii on the outer side of the dis 
charge sections 9, 10 and 11. After tabulating al 
dimensions, develop each discharge section, me# suring 
the area with a planimeter, and check the progressio 
of areas as shown in Fig. 5. If the area curve ® 
smooth and gradually rising toward the disc arg 
the development should be completed. Pattern dra¥ 
ings of profile and all sections should then enable thé 
patternmaker to produce the required volute casilé 
pattern. 
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Fig. 1—Program of cost control assures 

that poor designs are not released; 

that every part is adequately produc- 

ible under conditions prevailing at 
release 
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SETTING UP THE ORGANIZATION 


HE descriptive term “poor design”, generally 

applied to mechanisms which fail to function 

properly or adequately, can just as well be used 
to label units found to be impractical or expensive to 
manufacture. In most instances, components which 
prove costly to produce are taken for granted. Sim- 
ilarly, many that have been manufactured in one spe- 
cific manner for years are unquestioned. If service 
life is reasonable and there are few shop problems, no 
demand develops for re-evaluation of design. 

On what basis, then, can a design be judged as poor 
or good? Too, how can engineering management be 
assured that poor designs are not released—that every 
component is adequately producible under the con- 
ditions prevailing at release? At least fair to good 
assurance can be had if adequate attention is given 
this problem at the engineering-management level, 


Fig. 2—Rapid developments in manufactur- 

ing techniques have made it extremely dif- 

ficult for the designer to become well-versed 
in all pertinent details 


Fig. 1. Even moderate schooling of designers in this 
all-important phase of design can produce real dol- 
lars-and-cents return. 


Critical need for Producibility: Under normal man- 
ufacturing conditions, low-cost design is a vital factor 
necessary to meet competition. Where increased pro- 
duction for defense and possible emergency is con- 
cerned, it is a “must” for conservation of materials, 
maximum output and maximum speed as well as min- 
imum cost. Organization for maximum producibility 
now is assuming a greater importance than ever be- 
fore. 


Where Will Producibility Pay? That any machine 
part designed or in production can be redesigned to 


Photo, courtesy GMC Truck & Coach Division 





SETTING UP THE ORGANIZATION 


effect lower manufacturing costs is no longer a matter 
for debate. This has been proved in so many in- 
stances that today it is difficult to understand the 
complacency with which poor designs are often ac- 
cepted. Granted, therefore, that cost savings are pos- 
sible, what general typical advantages can be antici- 
pated? 

It has been found in the heavy-machinery, non- 
repetitive, small-lot, and special machine fields that 
cost reductions which could be effected with an or- 
ganized program ranged up to 10 per cent on an en- 
tire machine. Savings found possible on individual 
parts, of course, are often far greater. However, with 
repetitive production of fairly standardized products 
such as electric welders, transmissions, farm machin- 
ery, etc., reductions of 10 per cent per year on most 
components, regardless of labor cost, are typical. 
These ultimate results have established the fact that 
design sets up the minimum or basic costs beyond 
which only relatively minor savings are possible of 
attainment. 


Program for Cost Control: Two vital ingredients 
are necessary to spark a realistic program for cost 
control: First, imagination and design ingenuity and, 
second, basic knowledge of production methods and 
manufacturing techniques. The first priceless ingre- 
dients are difficult to find in abundance, but every 
designer has these characteristics in some degree. 
Engineering management must seek by incentive— 
and it must be recognized that incentives consist of 
factors far more complex than mere monetary return! 
—to develop this latent ability to the greatest extent 
possible. The second ingredient normally is not pres- 
ent to any great degree for many reasons. The im- 
portant factor is that full knowledge is available. It 
merely takes a positive program on the part of man- 
agement to put these precepts into effect to whatever 
degree is found desirable. 

Several primary reasons for instituting a planned 
production design program of one type or another are 
present. In the prevailing state of development in 
manufacturing techniques, Fig. 2, it is extremely dif- 
ficult for any designer to become well-versed in all 
details and ramifications. Considering the broad over- 
all coverage of common production methods, it is al- 
most impossible for anyone to keep at fingertips all 
the specific detailed data necessary to design for low 
cost. Because of the rapidly expanding field of ma- 
chine design, there is hardly time for specialists to 
gain the necessary experience to man adequate pro- 
duction-design groups. Hence, it has proved desir- 
able to organize specific engineering programs to 
this end. 


Effective Programs: What type of engineering pro- 
gram to employ for obtaining manufacturing economy 
depends upon many factors. Perhaps first among the 
basic considerations comes the particular company, 
its management and the caliber of the design engi- 


' References are tabulated at the end of this article for the purpose 
of further study concerning related phases of key importance. 
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neers involved. In the main, no one hard-and-fast 
rule seems to be applicable; no one system is ideal for 
all conditions. Some of the most successful plans 
will be generally outlined in the following paragraphs, 


DESIGN-Cost Groups: In large engineering depart. 
ments with many integrated basic divisions, the meth. 
od of setting up a basic design-cost group has worked 
very successfully*. Because of pressure for output, 
need for concentrating on creative design, and the in. 
creasingly critical time span on engineering projects, 
the time necessary to devote to adequate cost studies 
and investigations is just not available. However, 
thorough design evaluations are a “must” for results 
and the responsibility therefore is assigned to the 
special design-cost group. Such a group functions in 
a consulting capacity, can devote full time to these 
activities and operate in an unbiased manner. 

Generally, a design-cost group collaborates with 
the design and development sections of engineering 
which report direct to the chief engineer. Its pro- 
pesals being in report form, are of course subject to 
final approval of the chief engineer. In order to as- 
sure proper dollars-and-cents results, however, co- 
operation between top management, engineering and 
manufacturing is imperative to permit the group to 
move freely throughout the entire organization in de- 
veloping the required detailed data. 

Size of the design-cost group will depend upon the 
effectiveness desired by management. Generally, a 


group ranging in size from one to five per cent of 
the design personnel involved has been found ade- 
quate. High-grade personnel, capable of independent 
operation and smooth interdepartmental functioning, 


are best qualified for this work and result in maxi- 
mum cost benefit. Men well versed in manufacturing 
processes, cost accounting, production design tech- 
niques and industrial engineering standard data are 
required. 

Duties of the design-cost group are twofold. One 
unit of the group covers project design, providing on- 
the-spot design-cost information. The second unit 
covers development, and works up basic design-cost 
data, standards on design for production, dollar cost 
factors, and analyses. The second unit collaborates 
with the first in the preparation of detailed compara- 
tive cost analyses to minimize detail duties and allow 
sufficient freedom for contacts with the design per 
sonnel. 


PRODUCTION-DESIGN CONSULTANT: In small or mod- 
erate-size engineering departments, a method for cop- 
ing with the problem of production design has evolved 
around the use of a production-design consultant. In 
some heavy machinery and special machine organiza 
tions, a well-trained process consultant is established 
as a resident member of the engineering department. 
Responsible to the production manager, this corsult- 
ant brings into the design picture the practical a& 
pects of production, tooling, labor, and sales. 

To co-ordinate design and manufacture, the col 
sultant prepares at the inception of a design a pre 
liminary draft of manufacturing instructions which 
can be followed later in routing and rate settiné- 
Costs can be forecast and from such information sup 


MACHINE DEsIGN—August 195! 





ilt- 





port for authority to make extended design investiga- 
tions into more economical methods is obtained. Con- 
stant surveillance by these means makes it possible 
to avoid any factors tending to direct a design into 
more costly channels. In addition, the usual train of 
design changes to suit manufacturing facilities which 


| are reflected in expensive tooling changes and hidden 


costs are eliminated. 

A simple example of the importance of minute de- 
ail work in production design can be seen from the 
drawings in Fig. 3. This small design modification, 
seemingly unimportant from any viewpoint, produced 
substantial cost reductions. Similar instances in 
small-lot quantity, heavy parts production can be 
found in untold numbers. 


CoMMITTEE PLAN: Considered by many as the 
most democratic and effective method of designing 
i & moderate to large-size organization, the develop- 
ment committee plan? has many merits. Based on 

© concept that designs and recommendations are 
more acceptable to members who participate in their 
formulation, the committee is composed of repre- 
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Photo, courtesy Reed Rolled Thread Die Co. 


Fig. 3—Redesign of cylinder head 

studs and connecting rod bolts for 

diesel locomotives to employ thread 

rolling resulted in over 50 per cent 

reduction in cost of the studs and 67 
per cent for the bolts 


sentatives from all departments affected by the de- 
cisions and policies made. Departments represented 
generally are: (1) Engineering, (2) tooling design, 
(3) production planning and scheduling, (4) manu- 
facturing, (5) inspection, (6) service, (7) purchas- 
ing, and (8) sales. 

Depending upon the particular product or products 
of the organization, chairmanship of the committee 
may vary‘. Generally, a chairman from engineering 
is indicated since it is there that the whole crux of 
the situation lies. Technical background js usually an 
asset to the chairmanship and is desirable along with 
ability as a leader and enthusiasm for the job. In 
some companies, however, because of the great im- 
portance of the sales aspect and tremendous influence 
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Photo, courtesy Whiting Corp. 


of the purchaser, as in appliances or office equipment, 
chairmanship by a member of the sales department 
has been found desirable. Other organizations have 
the committee headed by the product manager. 
Planned procedure for such a committee is impera- 
tive and regular meetings are necessary along with 
good but not excessive records and proper follow-up. 
Exact scope of the committee must be established to 
keep the operation successful and within practical 
bounds. All new designs or suggestions for redesign 
are brought before the committee members for ap- 
proval or recommendations. Once passed, the com- 
mon problems of engineering “errors” or changes and 
production difficulties are largely eliminated. 


PRODUCTION-CONSCIOUS DESIGNERS: A system which 
promotes the individual and aids in developing the 
latent initiative and ingenuity of designers might be 
said, perhaps, to offer the most advantage in seeking 
low-cost production design, Fig. 4. Thus, the devel- 
opment of alert, production-conscious designers can 
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Fig. 4—Tremendous advantage is offered where de- 
signers are ever-conscious of production techniques 
available and are alert to cost saving practices 


achieve the maximum benefit with minimum costs it 
organization, management, and equipment. One of 
the problems, of course, in instituting any formal 
system is that of gaining the intimate relationship 
necessary to draw out the best creative and imagine 
tive efforts of each engineer. Unless the real feel- 
ing of belonging and participating in the work of the 
organization is developed, most systems may attall 
only superficial results. 

Following this general concept, some concerns havé 
successfully developed production-conscious desigt 
ers’. This system is fully effective not only in repet 
tive production but also jin special machinery and 
nonrepetitive fields where production-design aspects 
must be carried along concurrently with normal de- 
sign. Production-design experts, cost, tooling, m4 
ufacturing, and other personnel are available or 
call for advice, cost analyses, etc. By this method 
the design engineers carry full responsibility and the 
problems of split-accountability are minimized. T° 
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it also permits the shortest period of time between some 54 methods attests to the need for specific ref- 
the idea and the shop. erence data. Variations and process offshoots add to 

To make this system fully effective in some com- the possibilities but demand further study and famil- 
panies in repetitive production, a goal for cost reduc- iarization. In addition, specific company standards 
tion is set for each year, say ten per cent. With a and practices, correlated with National Standards§, 
profit-sharing plan based on cost reductions, many should be developed in reference manual form’?. 
erstwhile unbelievable goals have been made*®. Need- Design Personnel: Occasionally it is asked whether 
less to say, it has been established that any design it would be preferable to seek men from the shop 
can be improved and the cost in man-hours and ma- rather than to train engineers. Although a shop back- 
terials reduced by proper design. ground is highly desirable, a sound engineering-de- 

Production-Design Training: Good machine design- sign background is preferable. Aptitude plus engi- 
ers can be educated in this philosophy of design with neering education cannot easily be supplanted by 
the ultimate result that parts leave the board already mere training. However, understanding of the prac- 
production-modified or specified and detailed fairly tical aspects of manufacture can be readily attained 
well suited to low-cost production. Engineering man- by good designers. Once the general idea and pur- 
agement can institute continuous courses or sessions pose of such a program is genuinely presented to de- 
to condition designers’ thinking in this direction and signers, their wholehearted support and enthusiasm 
broaden their understanding of design producibility. can be anticipated. The necessary design interpreta- 
Many interesting supplementary helps can be em- tion of manufacturing limitations and advantages 
ployed to drive home the general purpose. Aids such thus gained can be expected to produce results not 
as charts and tabular data are extremely effective. possible or even dreamed of under the older systems. 
Numerous case histories also serve to point up the Once it becomes clear that a design incapable of eco- 
problem. nomical production falls into the same category of im- 

Because the various fine points of design for specific portance as one incapable of proper functioning, the 
manufacturing processes are too numerous to remem- real significance and value of production design study 
ber, some form of reference material’ is indispensable. will be outstandingly apparent. The results may be 
The mere fact that thorough understanding of the more important in the years to come than they have 
common manufacturing methods and an all-inclusive been in the past. Engineering management has a job 
study of the possibilities requires consideration of to do and time is of the essence. 


DESIGNING FOR ECONOMY 


N THE SURFACE of things, designs soundly article will attempt to set up a series of basic rules 
Q engineered for manufacture may appear to be for design. 
more expensive initially than those processed 

through in the usual manner. However, in the final Basic Concepts: Although it is possible to produce 
analysis or upon thorough investigation the actual almost any design conceived, it does not necessarily 
and hidden savings in labor and materials become ap- follow that production costs will be reasonable or ac- 
Parent. The ultimate in value gained lies in the end ceptable. The fact is that in only rare and exceptional 
tesult where not only lower costs and more expedi- cases are production costs of little or no consequence. 
tious production are gained but also in an improved The major proportion of all design requires a degree 
Product with better functional characteristics, Fig. 5. of practicability—tthe ultimate in simplified manufac- 

Granting the decision is made that a program to ture, minimum labor expenditure, lowest level of skills 
insure manufacturing economy should be instituted, necessary, and minimum quantity and quality of ma- 
What is the general concept or design approach? What terials is seldom attained. In the final analysis, 
major design factors constitute the overall considera- therefore, it is axiomatic that design should be plan- 
tions? In the interests of promoting a thoroughgoing ned largely to suit basic operations available through 
study and comprehension of the numerous facets com- the common manufacturing methods which can be 
prising the general answers to these questions, this tooled and adapted with the minimum effort. De- 
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Forged surface 


Shape as 
extruded 














Drawing, courtesy Aluminum Co. of America 


sign which centers only around the product and its 
function generally results in the necessity for special 
production facilities which seldom can be justified 
costwise except where quantity is considerable. Owing 
to the fact that few machines reach a _ production 
quantity sufficiently great to permit entirely special 
single-purpose production facilities, the practical 
aspects of design for manufacture are readily ap- 
parent. 


Fields of Applicability: All too often the idea is 
voiced that design for production encompasses only 
the fields where at least a fair quantity of units are 
manufactured. Actually, the principles of good design 
for production apply equally to all fields regardless 
of quantities, Fig. 6. The telling factor in overall 
cost savings is found rather in the total of labor 
hours, tooling and materials saved over a specified 
period of time. 

The area in which to place the major effort in de- 
sign can be judged from a typical cost distribution 
based on quantity. As Wheelon'® has shown, a cost 
percentage distribution according to (1) raw ma- 
terials and purchased parts, (2) direct and indirect 
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Cross section 
after forging 


ay 























Fig. 5 — Ingenious tapered 
75S-T6 aluminum spar de- 
signed by McDonnell Aircraft 
Co. Replacing about 50 as- 
sembled parts of the pre- 
vious design, this unit not 
only is simpler, but elimi- 
nates the possibility of joint 
fatigue and saves 50 pounds 
of weight. Extruded shape 
is forge-tapered and the re- 
maining bulb machined off 


labor, and (3) engineering, tooling and administra- 
tive costs provides at a glance the relative importance 
of each of these factors in any area, Fig. 7. For small 
quantities, manufacturing labor, tooling and engineer- 
ing are key factors. Design must employ to the maxi- 
mum degree possible stock or standard parts and 
producibility must be inherent when parts leave the 
board. As quantities reach the 10,000-unit level the 
order changes; raw materials and purchased parts 
replace engineering, tooling and administration while 
manufacturing labor retains its importance. Here, 
the opportunities for comprehensive design-cost con- 
trol programs are great; extensive engineering for 
producibility results in only a minor expenditure 
prorated over the quantities produced but savings 
can be tremendous. 


Rules for Design: To assure sound design from 4 
producibility standpoint requires consideration of the 
following general rules both separately and in com: 
bination. The order of importance may vary accord: 
ing to design requirements, quantities, or other fac- 
tors but the overall importance always remains the 
same. 
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RULE 1. Seek simplicity. Design for maximum sim- 
plicity of all functional and physical characteristics. 

Although, it could be said that this factor is rather 
self-evident, it is continually overlooked or ignored 
and requires emphasis. Actually, achievement of 
maximum simplicity is often a great deal more diffi- 
cult than not. But because production cost has a 
direct relation to the complexity of design, efforts 
toward simplifying both parts and assemblies can re- 
sult in real savings, Fig. 8. 


MACHINE DESIGN—August 1951 





Fig. 6—Design-cost analysis for an aircraft 
hinge fitting. Quantities are small but cost fac- 
tor variation can be tremendous 





It has been exemplified many times that where de- 
sign configuration can be simple and uncomplicated, 
load-carrying capacity is generally more certain and 
service life is extended. Because the determination of 
stresses within a complex structure is extremely dif- 
ficult and actual stress distribution is often obscure, 
the value of simplicity at once becomes apparent. 

In the interests of simplicity, several questioning 
approaches should be considered. These can be 
enumerated as: 
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CLASS 1. Ferrous (70% and higher) 


Ne. Rating Hardness 
AISI (per cent) 





(Brinell) 
Se Veb0be<. chee cn eShe dene 50deeconneeeve. +e 137 to 166 
Be 66d chevedéstens coecsaccscssdecésontss &® 143 to 179 
@ BEPe. oct ence cece ce cecece ceseceeeseoeceeee 85 143 to 179 
OF SD sb he cb oc'be de beas odbse0 00.06 eebt eaadbes 80 143 to 179 
Re bh 0b0b ch cecbdsecccececécscosedsrseses OH 143 to 179 
Ue 6b adh cone cccccctisiievessiveteresecese BW 187 to 229 
SP ET Hen bbénss 4060 cavksnceneawescéagdnces. UO 187 to 229 
SP Gia ebabinesessdeta tstacesedaebesseons OR 159 to 192 
SPE are dabdete 6s 4000006668 6h06 cedneenacse “SE 137 to 174 
Dy Ge. 0:68 6060606044000 bene cr tesicsrmtenee: OH 179 to 229 
Se DE ob Shieh an 080s 065045 6009 0000 00nnsengees EE 179 to 229 
ED 2600606 6060000060 0006000006000060040 ED 179 to 229 
i ne «oS bb 08-6068 0068 seen cebeodeeaceaceases GE 156 to 207 
GE eGbb 6040 bene ce cece ceccesseccessesen WO 166 to 212 
Malleable iron, standard .............seee0s 120 110 to 145 
Malleable irom, pearlitic .......ccceseccccess 90 180 to 200 
Malleable iron, pearlitic ...........seee0++++ 80 200 to 240 
Gee GRE Glee GP ccccccccccesbactecesss We 170 to 212 
Stainless iron, 12% Cr (free cutting) ....... 70 163 to 207 


* Steel in mill-annealed condition 


Is the part absolutely required? 

Can the part be eliminated? 

. Can two or more assembled parts be combined? 

. Can a complex part be divided into two or more 
much more simpler parts? 

5. Can a standard part be employed? 


> oh 


The most obvious savings can be made by eliminat- 
ing or combining parts to obviate production and as- 
sembly costs. However, the somewhat less obvious 
possibility of dividing a complicated piece into several 
simpler parts, more economical to manufacture and 
assemble, should not be overlooked in the process, 
Fig. 9. The value of using standard parts rather than 
special ones, regardless of whether they are company 
standardized or vendor standards, can be easily dem- 
onstrated in innumerable instances by cost analyses, 
Fig. 9. 

The factor of simplicity also assumes importance in 
the assembly stage. Fast, satisfactory assembly at 
minimum expense in labor hours is imperative. Low- 
est cost standard fasteners of the most effective de- 
sign and in the smallest possible number should be 
the aim. Machines or mechanisms which are difficult 
to assemble not only incur excessive production costs, 
Fig. 10, but also generally result in considerably in- 
creased maintenance or servicing difficulty and, as 
a consequence, receive poor customer acceptance. 


RULE 2. Determine the best production method. 
Design for the most economical production method or 
methods available and observe their inherent design 
limitations. 

Without serious consideration of alternate designs 
and comparative analyses, the chance of achieving the 
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CLASS 2. Ferrous (50% to 60%) 





No, Rating Hardness 
AISI (per cent) (Brinell) 
SP NT 0.646 nbd ovbnedignscbas caecsenueneed 65 183 to 241 
BT Ac edd cs cece cesdbdscccescccescocsvcese 65 137 to 1% 
Se Be Sc tia nd decane ceedaceteeesesiessscnas 65 170 to 212 
Se Se ee oh 00 06 00 08 Chek Oe Ha Kd he debe bseeens 65 174 to 217 
Cc 1040* 60 179 to 229 
CE B.  stranne 060000 0dsbes 00 0c ckee cadeunbes 60 179 to 229 
Be bocce co cecccccees tecsanessencsusouna 55 174 to 217 
BOT 0. da 0s 4064 06.06. 0060040040 08 6h 50 6840S 60 163 to 207 
BE 6604 06:04 bo 00 ks 04064004 405004 cr REED 55 179 to 217 
BD FEE cc ccescccsteds s5c8césccceccésenssad 55 187 to 229 
BD FOF caccdscte coccene cess cccccceccecccss 50 187 to 235 
BG 60 e be cehs ee ce be ce ctcccsceseccesees 65 170 to 229 
Bi TE” GBs dc 60h de 0606060000 60 6400608060060 65 179 to 229 
TG 006 0 00 040600 60.0000-60606000 6805 snes 60 183 to 235 
BG Kander cece ce ccesercccncegcedeseoses 55 183 to 235 
Be I ho 05.0 60000 cece dnautecsctctesecceate 65 187 to 229 
BD Te ocsc ce cnccscctcccoccnscosscuccceces 60 187 to 229 
A 4145*° 55 187 to 229 
BiG 06008 66065060 cecbcecesvencecvneses 50 187 to 235 
BR, GRD cccceccccescccesccccccccccesscecesee 55 197 to 228 
i GD wah ob 5d 6000 00 ks cies 09 084660 064K ERE 65 174 to 217 
BG 00 06 6060 ce ccce cecess cdeccececedense 55 187 to 235 
BR GERD co cece cence cecscccccecccecscvcesecsces 50 187 to 229 
BD, GERD cccccccccccccccccccccccccccoscoescce 65 170 to 212 
BG abe oe os eds co cececccocs cecencscehne 60 174 to 229 
BG 6 hos 66k cece 000s ceneneen senate .. &S 179 to 235 
By GERD GE GERD occ cc cc sesscseedccececessess 60 170 to 217 
BD GERM Gh GEE ins ccccewce cece sccecccces: 65 179 to 229 
Be GRAS? GH GE KR bccwccsccccocececccsceses 60 179 to 229 
Bi GP BD 0.00 08 be cceescecccoesicen see 55 183 to 235 
Bi BEE GE GUD ccc ccccccccccccccccccosscs 50 183 to 241 
Be GD Seb cbse vececcesccccease cea sseossees 60 170 to 217 
Be GRR ceed ccecesiccccsecscecceccecovcese 60 187 to 235 
GOee BGM, GOT ccccccvcccccccccccsccececess 80 160 to 193 
Cast OFOm, MOORE 2nc ccc cccccccccccccsess 65 193 to 220 
Gees WOM, BRE ccc cccsceccceses ‘etes sentoes 50 220 to 240 


* Steel in mill-annealed condition 





ideal state of producibility in any instance is rather 
debatable. The tendency to hold to a few well-known 
methods is all too easy and it becomes mandatory to 
think in terms of comparable designs producible by 
different techniques. 

In addition, the important factor of quantity must 
be kept in mind?. It must be recognized that every 
production method has a rather specific quantity 
range outside which cost becomes excessive in com- 
parison with other methods of achieving similar re- 
sults. 

Thus, the general design characteristics and quan- 
tity requirements of specific parts usually can be ex- 
pected to place them in a well-defined production 
category. And, vice versa, parts of similar function 
designed for manufacture by different methods will, 
with identical production quantities, fall into differ- 
ing cost categories''. Little real competition or over- 
lapping of production methods exists actually. Some 
valid factor such as tooling cost, quantity, han- 
dling capacity, process limitations, or the like will 
normally rule out most possible alternates along with 
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IL) \TINGS OF METALS AND PROCESSESS 





CLASS 3. Ferrous (40% to 50%) CLASS 5. Non Ferrous (more than 100%) 

































































ness No. Rating Hardness Rating Hardness 
nell) AISI (per cent) (Brinell) Alloy (per cent) (Brinell) 
0 241 ) Serer obcdececsesticcccecsocne OO 126 to 163 Magnesium alloys A ye 
01% EES NG Chechen ida cinpincdanvess,, Oe 131 to 170 Wrought (92.3 Mg, 6.5 Al, 0.2 Mn, 
0 212 RE ee ee 131 to 170 1.0 ZM) occ ceeeceecceeeceereeecs 500 to 2000 58 
0 217 Le ispedecdncrevecesdedtbetaciescens OF 179 to 229 Cast (90.8 Mg, 6 Al, 0.2 Mn, 3.0 Zn) 500 to 2000 50 
0 229 NG oad co eavad hana pete en xe vAcstes 45 183 to 241 Aluminum 
11 S-T3 (5.5 Cu, 0.5 Pb, 0.5 Bi, 
D 229 BUDD once ce rccccecrcecnsccsccesscccesens pod 170 to 229 I sins no. asad vaxyasedadanees 500 to 2000 pdceeuaree 
217 ME a ere 179 to 235 28 (200 Ald @ to M temee........ 300 to 1500 95(500 ke) 
> 207 Serer eee eee eee eee ee ee ee 50 187 to 241 17 8-T (4 Cu, 0.5 Mn, 0.5 Mg, 
) 217 BY ccc ccc esse ccccccccccccoccesceoocese 45 187 to 241 GEG GED occ no ce becccnse veccsencs 300 to 1500 23 to 44(500 kg) 
) 229 BEE abd ce cd decccccdasnccccscssceccvcesss 179 to 229 Brass, leaded FC, CD 
) 235 i 45 187 to 241 (62 Cu, 35 Zn, 3.0 Pb)............. 200 to 400 100(500 kg) 
“ see rr, e a87 te 942 Red, leaded (78.5 Cu, 20 Zn, 1.5 Pb) 180 40 to 75* 
P sesesesasenersenerssesseerseeeenens penaiey tain: ee 
229 A 4340 seeteesssesseeeeeessesereeesseenees 45 187 to 241 9 ~fry oy eee 100 60 to 100° 
235 MB GBS... eee ee eeeeecccereceerceceeeee BO 179 to 217 RET RONG TAY SERRE IN PE w 200 ee ate 
235 SEE 5 66666666 0066 66666000 5000665800 000e8 50 179 to 217 Silicon bronze 
229 | ee ee 179 to 235 (95.60 Cu, 1.0 Mn, 3.0 Si, 0.4 Pb).. 120 200 
229 cee xeensiuernsic Ma 183 to 241 ° Inosiavels @ Rew@ness seotiens. 
229 en 187 to 255 
235 NS Sas ine senaatinyhbadesseuhs 50 101 to 131 
2 DE ee katie ncdadanseeycesecs Ie 101 to 131 
on Stainless 18-8 (Free cutting) ............... 45 179 to 212 
1 eine 
* Steel in mill-annealed condition. tSpheroidized. 
— CLASS 6. Non Ferrous (less than 100%) 
212 
229 Rating Hardness 
-_ CLASS 4. Ferrous (40% and less) Alloy (per cent) (Brinell) 
017 Aluminum bronze, cast (89.7 Cu, 10 Al, 
129 GE DO, GE BR) cccccccccccesescecescccccs 60 140 to 160 
129 No. Rating a Brass 
. atsi (per cent) (Brae) Yellow (63 Cu, 87 Zn) ........eseeeeeeees ———— 
oe os ac ceecbativakavreauss en” Ut 170 to 229 SE et ee 60 40 to 75* 
41 E 3310° Sale oh sian ebek dada 40 170 to 229 Manganese bronze 
17 a eemmeeenies 30 183 to 229 (59 Cu, 39 Zn, 0.7 Sn, 0.5 Mn, 0.8 Fe).... GO wae eeeees 
35 he TT a a NE 40 170 to 229 Phosphor bronze (95 Cu, 5 Sn) ........-++-. 40 140 
93 i eal 30 ae e COPPer CABLE «2... see eeeereersenereerceersess 70 30 
20 Stainless 18-8 (austenitic)* ..............-- 25 150 to 160 Copper, rolled (% NArd) ......-seeeseereees 60 80 
40 Manga: a-haraent it 30 Silicon bronze (95.80 Cu, 1.10 Mn, 3.10 Si).. 60 200 
on co : “ seg =~ geet Oe rae: ee Gun metal, cast (88 Cu, 10 Sn, 2 Zn) ...... 60 65 
a ee ee ee =) eee SEEN dan vevacconsedutscsencesostonse canis 55 110 to 150 
ee rT Tere 30 200 to 218 ee ~ — - 
High-carbon, high-chromium tool steelt...... - — seeanneee i i 55 207 to 224 
* Steel in mill-annealed condition. +t Spheroidized SOR” BD ccc coccccccceosccecscecesceses 35 215 to 265 
{From Metals Handbook, American Society for Metals. Metals rated Inconel, temper B, cold drawn 
to nearest 5 per cent based on 100 per cent rating for B1112 cold rolled 5 e , SS) Beppe 35 130 to 170 
or cold drawn, when machined with a suitable cutting fluid at 180 fpm anumpuaiiiiehadaaiie 
under normal conditions using high-speed steel tools. * Rockwell B hardness reading. 
RELATIVE SEVERITY OF MACHINING* 
such imperatives as materials, strength, finish, etc. — Rating 
Tool-up cost of a process is an important factor to EE III iin Sins pdcsSoscucensods 1 
consider along with quantity, Fig. 11. As quantities Broaching; surface ..........++++++eeese0e: . 
: = Tapping: POA occ cccccccccscccccocsceccsecs 3 
increase, greater and greater tool-up costs can be ab nities GION... ..<cuccacancudeucces< Ps 
sorbed without affecting part cost appreciably. The Threading; plain ........0cccccccecccoesees 3 
' fact must be observed, however, that here again judg- IE a ss cinniadécounveaseus sbueudths 4 
ment must be tempered with figures to assure eco- pep oa Paaresatedsdtnted vceeenoey : 
nomical results. High tool-up costs can be and often OE Re eee 5 
are exceeded by high production costs on complex Milling; Plain ......cceceescecececrvecccecs 6 
parts requiring considerable special handling"’. ree rene — see seeeeeereeeercees : 
Economy dictates avoidance of untried or experi- Multipie-spindle CNN oon occ nc ncocce - 
mental processes except in unusual instances. The High-speed, light-feed automatics .......... 8 
P , : ced ial nla RN eA ok tes 4 di 
best procedure is to design for standard available —s , 
r ‘ h ial ° d ti f th th Planing, shaping ............+ be seawesewoss 9 
processes, with special consideration for those meth- Turning; single-point, form ..... Sngeancoans 9 
ods at hand in the shop, but not to the exclusion of Sawing; circular, hack ..............0s0005 10 
Grinding; plain, form ...........ceeeeeeees 10 


processes available from specialists at lower costs. 





* Ratings range from 1, the most severe, to 10, 
the least severe operation, on a general com- 


MACHINE —, parative basis assuming normal] average condi- 
5 Sane angen ees tions throughout. Importance of machinability 


increases with severity. 
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Fig. 7—Cost distribution factors charted in rela- 
tion to quantity to indicate changing emphasis 


However, in any design instance, the use of or de- 
mand for the exceptional capabilities of any partic- 
ular process should be minimized to the greatest ex- 
tent possible. 


RULE 3. Analyze specified material or materials 
carefully. Select materials to suit the production 
method as well as the design requirements. 

Selection of materials can play a key role in the 
achievement of low costs. The designer can specify 
a forged part costing $1.00 per pound or an alternate 
perhaps of formed sheet steel at $0.10 per pound. 
Manufacturing time required, however may be impor- 
tant. Machinability, workability, castability, molda- 
bility, formability, and weldability of materials vary 
widely and no one material is ideal. Some small com- 
promise in many cases can result in drastic cost re- 
ductions. For instance, although aluminum and mag- 
nesium alloys cost more than steel or steel alloys for 
similar designs, the time required for machining the 
lightweight alloys may be sufficiently less to offset 
by far the difference in raw material cost, Fig. 12. 


144 


as production increases 


Comparative machinability ratings, TABLE 1, of vari- 
ous materials permits a fair judgment as to their 
ease of machining in general. With steels a special 
structure sometimes may be desirable for specific 
machining operations and this usually requires a suit- 
able heat treatment. Likewise, with cold-forming 
operations, a suitable structure may be desirable, re- 
gardless of the type of metal to be worked. 

The same considerations can be applied to other 
materials. For instance, moldability of materials can 
be of importance in final production costs, Fig. 13. 
Adaptability to the method best suited to processing 
must be rated as parallel in importance with suit- 
ability for the application if reasonable costs are to 
be achieved. 

Where critical parts are being designed, the ef- 
fects of the processing on the ultimate material 
quality should be considered. Stringent requirements 
regarding soundness of material may result in ex- 
cessive inspection costs and rejections with special 
parts, Fig. 14. With the trunion bracket in Fig. 10, 
tools for forging, costing approximately $50,000, 
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Cast 
Design 















Redesign 
Welded 
Bar Stock 









Fig. 8—Steel bracket casting redesigned to be manufac- 
tured from two C-1020 steel parts and welded. This 
redesign resulted in a saving of approximately $2.18 
per assembly and $4.36 per machine employing two 
units each 
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proved unreasonable for the limited production run. 
Use of the substitute weldment, Fig. 14, reduced the 

unit cost considerably, Fig. 15, and eliminated the 

previous failures experienced. 

With working, casting, molding, forming, and weld- Fig. 11 — Crown access hatch design-cost 

ing operations the suitability of materials for eco- analyses in which the effect of tooling costs 
: : Pp ‘ , can be seen as a deciding factor along with 
nomical processing must be considered in a like man- desi ; meet 
: P : gn improvemen 
ner. However, where design requirements allow little 
or no leeway as to material selection, design will be 
influenced directly by the production methods suit- 
able for completing a satisfactory part or parts. Be- 
cause materials characteristics are so inextricably as- 
sociated with economical processing, this phase of de- 
sign cannot be overemphasized. 

RULE 4. Minimize production steps. Design for Magnesium alloys _ Sill 
the minimum number of separate operations in ma- 
chining, finishing, forming, molding, casting, fabricat- Aluminum alloys ____—_— 
ing, or assembling. 

Every design produced with the aim of economy in Brass oe NR OT 
mind must be scrutinized searchingly for needless 
Production operations which can be eliminated. Nat- ————<«- 
urally, the fewer the separate operations necessary, 
the lower will be the cost in production hours. De- Seat 
tign details which often appear insignificant may con- - 0 ] 2 3 4 © 6 
tribute greatly to the cost, Fig. 16. Every process Relative Machining Time 
must be carefully appraised on the basis of small de- 
tails because invariably the minor detail limitations 
of a process are the key factors in attaining satis- 
factory economy. Fig. 12—Chart showing general comparative 

Here again, assembly can be important. As men- machining rates of various metals. The 
tioned under RULE 1 on simplicity, ease of assembly economy of machining the light metals is 
‘8 paramount whether original factory assembly or readily apparent 
customer maintenance is concerned. Substantial sav- 

INgs can be effected at the same time improved per- 
formance is obtained, Fig. 17. 
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Photo, courtesy Plaskon Div., 
Libby-Owens-Ford Glass Co 


Fig. 13—Terminal block for a Fur- 
nas Electric Co. magnetic motor 
starter molded from Plaskon alkyd. 
Substantial savings were realized 
along with improved electric prop- 
erties. Alkyd molds four times 
as fast as other thermosetting 
plastics and costs one-half as 
Drawing, courtesy Glenn L. Martin Co. rs much as the previous material 


Fig. 14—Main gear trunnion fitting orig- 

inally designed as a steel casting 

-~ proved expensive for the limited pro- 

duction required and was finally rede- 
signed for welding 











Fig. 15—Cost comparison of cast and 
welded designs for the trunnion shown 
in Fig. 14 
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RuLE 5. Eliminate handling problems. Design for 
ase Of locating, setting up, holding, and handling 
parts. 

In the case of parts which must be held or located 
in jigs or fixtures during processing, consideration 
should be given the means by which such operations 
can be readily accomplished. Lugs may be added, 
contours changed, or sections varied to make handling 
asimple rather than a costly operation. A good un- 
derstanding of the processing functions involved with 
each method as well as an appreciation of the various 
aspects of fixturizing, holding and feeding parts can 
achieve vastly improved production, lower tooling 
costs and, of course, lower part cost. 































RuLE 6. Employ maximum acceptable tolerances 


and finishes. Specify surface roughness and accuracy ua a Po 7 
no greater than that commensurate with the type of ; vite 
part or mechanism being designed and the production Photo, courtesy Westinghouse Electric Corp. 
method or methods contemplated. 
Tolerances on finish and dimensions play an im- Fig. 16—Reaction brush holder for d-c motors as 


originally designed for sand casting, right, and 
for permanent-mold casting, left. All milling, fil- 
ing, fitting, and straightening were eliminated, 
drilling, tapping and burring requiring only 0.09- 
hour as against 0.97-hour previously. Total cost 
of $8.77 per assembly was reduced to $1.54, the 
casting itself being reduced from $1.06 to $0.48 
and the brush fingers from $0.52 to $0.22 


portant part in the final achievement or absence of 
practical production design. A comprehensive study 
of the principles of interchangeable manufacture is 
essential for a thorough understanding and full ap- 





VS ADuy 
ST4 
D CASTING Te BEARING BETWeey 


FIXED PLate 





Fig. 17 — Design-cost analysis for a 
door latching mechanism. Savings were 
augmented by improved performance 
and maintenonce 
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preciation of low-cost mass-production technique. In- 
terchangeability is the key to successful production 
regardless of quantity and details of all parts should 
be surveyed carefully to assure not only inexpensive 
processing but also rapid, easy assembly and mainte- 
nance. 

It must be remembered that each production method 
has a well-established level of precision which can 
be maintained in continuous production without ex- 
ceeding normal basic costs. No amount of inspection 
will improve this level and for practical low-cost de- 
sign it must be observed. 

The practice of specifying tolerances on parts ac- 
cording to empirical rules based upon the size of the 
dimension must be abandoned as uneconomical. Prac- 
tical design requires consideration as ta how the part 
must be produced—amilling, casting, single-point turn- 
ing, molding, grinding, and so on. Where precise 
data as to the actual “natural” tolerances of any 
specific process are desired, quality control procedures 
will enable this information to be obtained with ease. 
An illustration of how conventionally established tol- 
erances compare with the actual natural tolerances’ 
of different machines can be found in TABLE 2. The 
fallacy of conventional tolerancing is at once appar- 
ent. It is also apparent that minimum tolerances 
characteristic in any process should never be demand- 
ed unless some such statistical procedure has estab- 
lished the capability of the equipment at hand. Age, 
maintenance, tooling, etc., can have a considerable 
effect on practical operation costwise. 

Much the same as with dimensional tolerances, sur- 
face finish or roughness specified should be the max- 
imum acceptable. Wherever possible, the inherent 
average finish left by the basic process should be con- 
templated. In the chart of Fig. 18 are shown the 
common metal removal and finishing processes with 
their full range of surface roughness encountered in 
commercial practice. Also shown are the narrower 
ranges of finish normally expected in average produc- 
tion that are not the very finest but which can be 
generally anticipated with well-kept equipment with- 
out incurring undue expense. Finish readings are in 
microinches, root-mean-square values. Natural sur- 
faces characteristic with the nonmachining processes 
are given in Fig. 19. 

The chart of Fig. 18 also shows at a glance the gen- 
eral relationship of actual dimensional tolerances to 
surface roughness. Here also the trend of cost is 
shown and the increasing expense of decreasing tol- 

































TABLE 2—NATURAL MACHINE TOLERANCES 


linches) 





Tolerance Drawing Specifications 


External Grinders 


Machine 


1. Universal 0.00048 4.288/4.289 diam of groove 

2. Plain 0.00634 0.165/0.180 face step 

3. Plain 0.0007 5.875 (+0.000 —0.001) OD boss 
4. Plain 0.0008 5.875 (+0.000 —0.001) OD boss 
5. Plain 0.00094 4.4999 (+0.000 —0.0013) diam 
6. Plain 0.0098 4.9061 (+0.000 —0.0013) diam 
7. Plain 0.00094 7.1873 (+ 0.000 —0.001) diam 
8. Plain 0.0026 0.375 (+0.005 —0.000) flange thick. 
9. Plain 0.00094 4.4999 (+0.000 —0.0013) diam 
10. Plain 0.00098 4.9061 (+0.000 —0.0013) diam 
11. Plain 0.00078 5.4998 (+0.000 —0.001) diam 
12. Plain 0.00088 6.0935 (+0.000 —0.001) diam 
13. Plain 0.00084 6.3748 (+0.000 —0.001) diam 
14. Plain 0.00078 7.1873 (+0.000 —0.001) diam 


Internal Grinders 





1 0.00048 3.877/3.875 ID bore 

2 0.00072 4.813/4.820 ID bore 

3 0.00091 8.5007 (+0.0005) ID 

4 0.00077 5.3757 (+0.0005) ID 

5. 0.00173 7.599 (+0.001) ID 

6 0.00084 5.7819 (+0.0005) ID 

7. 0.00177 8.469 (+0.001) ID 

8. Single lobe 0.00128 1.381/1.393 width of track 
9. Single lobe 0.00457 1.381/1.393 width of track 


10. 4 lobe 0.0084 1.631/1.643 width of track 

11. 0.0014 0.625 (+0.0005 —0.001) ID lug hole 
12. 0.00144 1.631/1.643 width of track 

13. 0.00234 1.881/1.893 width of track 

14. 0.003 7.260/7.250 ID arm bore 

15. 0.0016 6.381/6.373 centerline to thrust face 
16. 0.00198 6.755/6.750 ID cross bore 

17. 0.0027 11.515/11.485 ID dome shelf 

18. 0.00114 11.6925/11.6825 ID dome shelf 

19. 0.0025 11.766/11.751 thd. bore diam 





Lathes & Turret Lathes 


s 0.0024 8.675/8.680 OD of groove 

2. 0.014 67, (+0.010)centerline cam roller shaft 
to bottom of ID 

3. 0.012 8.235/8.250 OD 

4. 0.0065 — 11.932/11.912 groove diam 

5. 0.0028 9.165/9.135 bore diam 

6. 0.00636 4.4464 (+0.005 —0.002) spline bore 
diam 


0.00217 
0.003 


3.678/3.698 ID bore 
5.560/5.580 OD 















Fig. 18 — Chart showing basic machining 
Processes, their overall and normal com- 
al range of surface roughness, and 
' accompanying range of practical di- 
mensional tolerances. Rational tolerance 
— Gre merely indicative and should not 
[pplied without adequate study of the 
Process under consideration 











Miscellaneous Machines 


0.302/322 centerline of tapped hole 
. Drill Press 0.0032 2.335/2.305 spot face dimension 
- Drill Press 0.001 0.635/0.625 diam bolt hole 
0.0027 5.135/5.115 bore diam 
0.0034 5.196/5.901 bore diam 
Th’d. miller 0.006 11.829/11.817 pitch diam 
. Th'd. miller 0.0031 10.4545/10.4425 pitch diam 


. Drill Press 0.01559 
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NATURAL SURFACES 







Surface Roughness ( microinches, ms) 
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Fig. 20—Characteristic maximum surface roughness 
for common machine parts. Charted from various 



























manufacturer's practices on such parts, these data 7 
will assist in judging practical finishes gre 

ofte 

mai 

tior 

pec 

erances is exemplified. In no case should any of these A 
values be applied promiscuously—they are primarily the 
indicative and, owing to the many idiosyncrasies and sist 
ramifications which necessarily characterize any pro- — 5° 
duction method, all designs should be considered sep tap 
arately to take into account such factors as siz, — "8 
shape, complexity, etc. Fil 
In relation to surface finish or roughness it must be to ¢ 
remembered that each process produces a character and 
istic type or types of surface finish pattern. Finish Plo} 
specifications where important, should not be general pes 
or susceptible of misinterpretations. Use of 4P a 


proved'* methods of specification will prove well 
worthwhile. Functional requirements should be care 
fully analyzed in determining the maximum satisfac 
tory surface roughness value to specify. Character- 
istic maximum surface values shown in Fig. 20 will 
assist in judging what constitutes a practical finish. 
Study of each processing method will provide the clue 
to the pattern to be expected and the suitability o 
the part so produced for the intended use. 
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S MANY case studies have proved, few parts 
are produced that cannot be improved in de- 
sign and reduced in cost. While improvement 
from a production-cost standpoint is not only desir- 
able but imperative, the functional or physical design 
characteristics affected are also important. It is in 
this phase that the final value of producibility lies. 

The aim in designing or redesigning for manufac- 
ture is, of course, always to achieve lower or, more 
rightly, minimum costs without seriously affecting 
the designed or inherent functional characteristics. 
While this goal cannot be reached invariably, in 
those few cases where it appears impossible a new 
design approach generally can be employed to solve 
both problems simultaneously. However this may be, 
moves in the direction of.redesign for manufacture 
are most generally disputed on the basis of incompati- 
bility regarding function. Facts do not substantiate 
such arguments. 

What, then, is the actual case—is functional de- 
sign ever incompatible with producibility? General- 
izing, the answer is an emphatic No! The actual 
fact is that for maximum overall benefit, functional 
design and production design must be compatible. 
When the optimum degree of coexistence has been 
reached—for a specified set of conditions—then op- 
timum physical and production characteristics gen- 
erally have been achieved also. 

Thus it is that out of the search for producibility, 
greatly improved service life and product quality 
often result. These largely unexpected dividends 
many times can reflect back into further cost reduc- 


| tions when design is modified to provide only the ex- 


pected or practical service life required. 

A few pertinent case studies which follow attest to 
the veracity of these far-reaching maxims, and as- 
sist in visualizing the multiple latent possibilities in 
800d production design which all too seldom are 
tapped to real benefit. The simple fillet, too often 
neglected, is perhaps one of the basic design cases. 
Fillets not only decrease production costs in adding 
to cutting tool, die and mold life but increase strength 
and fatigue life tremendously when properly em- 
ployed. A recent example of this particular factor 
Was given by Schall'* and dealt with crankshaft cheek 
fillets. The increase of the radius from ys to ¥- 
itch minimum, increased life at critical speed from 


Fig. 21—Alternate design with fillets, b 
and c, eliminated failures encountered 
with sharp-corner bolt boss machining of 
connecting rod as at a 
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Square Corner Keyway 
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Fig. 22——-Comparative values for keyways 

in Monel propeller shafts tested under 

fatigue. Corner fillets double the strength 
of the shaft 


Drawing, courtesy International Nickel Co. 
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Fig. 23—Original hinge casting, 
above, proved too expensive. 
Redesign, right, eliminated two 
cores and reduced weight from 
12.2 to 9.8 pounds. Cores for 
hinge pins were made integral 
to insure alignment with base 
and ribs were redesigned not 
only to simplify casting but to 
place them in compression as 
a unit rather than bending 


less than 50 hours to an indefinite length. With con- 
necting rods, Fig. 21, failures were encountered with 
the sharp-cornered milling of the bolt boss as shown 
at a. The undercut radius used at b eliminated fail- 
ures even though the section was reduced. New de- 
sign as at c includes a generous radius and greater 
section to increase strength still further. 

Another case somewhat more complex is the well- 
known keyway. The temptation is always to design 
with round-end keyways having vertical profiled ends. 
These generally look nicer on paper and often appear 
necessary for key retention. The first consideration 
is that these are more expensive; they must be end 
milled—a slow operation—or drilled at the ends— 
often too deep—and shaped out. The second consid- 
eration is that round-end keyways are fatigue sensi- 
tive at the ends. The “sled-runner” keyway is far 
more economical and much stronger in fatigue. It 


154 


Photos, courtesy Superior Steel and Malleable Castings Co. 


permits rapid production with standard cutters. In 
addition, filleted corners can be added to still further 
increase practical fatigue life while maintaining the 
production advantages of the cutter runout desigt, 
Fig. 22. 
Common foundry practice is to produce casting 
strictly in accordance with customer specifications and 
design—frequently incompatible with material cast: 
ability and efficient foundry procedures. The result 
is high costs arising from scrap in casting, losses @ 
machining, and worst of all, but not always least, 
early failures not truly the fault of the process. 
Properly designed castings not only result in re 
sonable costs but very often produce a superior prod- 
uct with distinct advantages. In Fig. 23 is shown a 
hinge bracket which when redesigned for econom! 
casting not only reduced cost by 15.9 per cent but 
created a stronger casting by placing the ribs ™ 
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jirect compression rather than in bending. 

Primary production cost is not always a good cri- 
rion for judgment without full consideration of 
subsequent operations. For instance, although mag- 
nesium alloy castings are more costly than gray iron, 
the cost after machining often proves to be lower, 
fig. 12. In the mechanical press clutch housing 
shown in Fig. 24 the use of magnesium also resulted 
in a decrease in starting and stopping time, a de- 
eease in starting load and reduced overall power re- 
quirements. 

Assembly or fabricating operations are especially 
important considerations when production-function 
compatibility is to be analyzed. Use of the most suit- 
able methods available produces gratifying results. An 








outstanding example of this category is found in a 
recent application of resistance welding on the stif- 
feners and skin assembly of a jet engine fighter plane 
control surface. Replacing riveting, roll-spot welding 
reduced production time by 29 hours per unit of two 
surfaces, TABLE 3. Advantages over and above cost 
savings included greatly improved aerodynamic sur- 
faces and actual increase in strength of approximate- 
ly 600 pounds per fastening, i.e., weld spot. 

In the search for more economical methods of proc- 
essing, the possibility of eliminating production op- 
erations offers a fertile field for cost savings. In 
this area powder metallurgy can be extremely effec- 
tive. The textile winding machine cam shown in 
Fig. 25 was originally made from SAE 1112 bar- 





Fig. 24—Large clutch casting for Hamilton 
mechanical presses. Use of magnesium pro- 
vides greatly improved press characteristics 
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PRODUCTION DESIGN, COST AND QUALITY The possibilities of producibility are tremendoy 


and are largely untapped. From a cost standpoint jt 
becomes obvious that the advantages of good design 
for production should be sought seriously. Today 
perhaps even greater stress must be placed on th 
conservation of our far from limitless engineering 
materials and upon achieving better results with 
smaller amounts. The practicability of the desig 

Operation Sovesea for production approach has been validated. The ac. 
Drilling, burring, dimpling.. 4076 complishments merely await the careful studied appli. 


ES ovessess GING cation of these principles. 
SE «wes dcsocccceseeses (Sete eee eve 
Roll-spot welding .......... 3644 





TABLE 3—COMPARISON OF CONTROL SURFACE SKIN 
ASSEMBLIES 


(0.016-in. 24ST to 0.016-in. 24ST Alclad) 





Total time per unit ..... 


Total time per ship ........  ««.«- eee 
* Courtesy Sciaky Bros. In REFERENCES 
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Fig. 25—Textile winding machine cam pro- 

duced from sintered iron resulted in a 20 obtained, as lang as the supply 

per cent cost reduction. Keyonyx treatment lasts, by writing MACHINE DESIGN 

for corrosion resistance increased the cam Penton Building, Cleveland 13, Ohio 
service life 400 per cent 
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ORM reduction units are frequently designed 
by trial-and-error methods. That is, certain 
dimensions of the worm or of the gear are 
first selected and the remaining dimensions calcu- 
laed from or checked against such factors as 
strength, wear, efficiency, and heat dissipation. 

In this data sheet, relationships between several of 
the variables are developed from recommendations in 
current use* and a nomogram is presented to solve 
the resulting equations. Although a design obtained 
from these considerations might require modification 
to satisfy certain requirements, it will provide a 
rational basis for the final selection of the reduction 
unit, 

Power to be transmitted, speed of the worm, and 
reduction ratio are quantities that are specified ac- 
cording to the duty which the reduction unit has to 
fulfill. Relatively few materials have been success- 
fully used in worm drives; for the majority of appli- 
tations a combination of phosphor bronze gear and 
hardened steel worm has proved satisfactory. How- 
ever, to keep the treatment general, substitution of 
the appropriate material values in this discussion is 
left to the designer. 

Pitch-line load can be calculated from power trans- 
mitted and pitch-line velocity (see Nomenclature) : 


















33,000P 
CC 


Vv 


The maximum instantaneous tooth load exceeds 
this value due to dynamic effects, and may be written 





1200 + w 
1200 





—__ 


. ’ 
_ 8 Mechanical Engineers’ Handbook, Design and Production Vol- 
» John Wiley and Sons Inc., New York, Twelfth Edition, 1951, 
14-42 and 14-43. 
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Nomogram Simplifies 


Worm and Gear Design 


By G. Sved 


Senior Lecturer in Strength of Materials 
University of Adelaide 
Adelaide, South Australia 





The usual design criterion is that the wear resist- 
ance should at least equal the dynamic load, whereas 
the strength of the tooth should exceed it by an 
amount depending on the margin of safety required. 

From the usual relationships for wear resistance 
and beam strength, 


W, = DFk = Wj, ... 


W, = spFy = (1+ m) Wg 


Since D = Ngp/r = (Ne/Nw) Nwpb/z, Equation 3 
can be written 


rere Serre 





N. N,pFk 
( ja m...... 
Nw 7 


Combining Equations 4 and 5 





Nomenclature 
D = Pitch diameter of worm gear, inches 
F = Effective face width of worm gear, inches 
k = Wear constant of material, psi 
m = Margin of safety 
Neg = Number of teeth on worm gear 
Nw = Number of threads on worm 
nq = Speed of worm gear, rpm 
Nw — Speed of worm, rpm 
P = Transmitted power, hp 
p = Circular pitch, inches 
s = Flexural endurance limit of worm-gear ma- 
terial, psi 
v = Pitch-line velocity of worm gear, fpm 
W = Transmitted tooth load, Ib 
W,= Dynamic tooth load, Ib 
W, = Safe static load on worm-gear teeth, Ib 
W,, = Limiting wear load on worm-gear teeth, Ib 
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s41Dag 








Data Sheet 


Chart for Determining Pitch 
of Worm-Geoar Units 


Circular Pitch, p (inches) 





O-r 
Sy 
(l+m)P - 
kANw (Ng /Nw ) 
7wP 
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Twsy 
ie = See hsp ...(6) 


a{—*) 1 
y (1 + m) 


Ww 














Since the right-hand sides of these equations de- 
pend on the material (s and k), the tooth form y, the 
reduction ratio, Ng/Nwy, and the required margin of 
safety m, the number of threads of the worm Ny can 
be calculated. For the gear, Ng can then be quickly 
determined from Ng/Ny and Ny. 

For phosphor bronze s = 24,000 psi and k = 100 
pi. For 20-degree pressure angle teeth, y = 0.125 
for all practical purposes. Thus from Equation 6, 
Ny = 47/(1 + m)(Ng@/Ny). 

Naturally, an integer must be selected for Ny. If 
the integer selected is larger than the value calculat- 
ed from Equation 6, strength considerations should be 
used in the selection of the tooth dimensions. If the 
value of Ny selected is less than calculated, wear 
will be the limiting factor. 

To find the pitch to be used, Equations 1, 2 and 4 
are combined: 


















spFy = (1+ m) ( +215) P eT Er, 


v 





For the width of the gear, AGMA recommends f = 
238 p + 0.25 for single and double-thread worms, 
and f = 2.15 p + 0.2 for three and four-thread 
worms. Or generally, F 
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Substituting from Equations 8 and 9 in Equation 7 
and rearranging gives for the beam strength require- 
ment 
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Similarly, if wear limits the design, Equations 1, 2, 5, 
8 and 9 combine to give 















uy, ( Ne 396,000 
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The left-hand sides of Equations 10 and 11 contain 
known quantities only. On the right-hand side, c,, cs 
and Nyy can be assumed to be known. Pitch p can 
be calculated. The accompanying nomogram will fa- 
cilitate the finding of p. 


EXAMPLE: Assume the following properties: trans- 
mitted power P — 5 hp, worm speed ny = 340 rpm, 
reduction ratio Ng/Nw = 20, and margin of safety m 
= 0.8, Let the gear be phosphor bronze (s = 24,000 
Psi, k = 100 psi) and the worm, hardened steel. Pres- 
Sure angle — 20 degrees (y = 0.125). 
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Gears 


From Equation 6, 


__ (24,000) (0.125) _ 
~~ 400(20) (1.8) 





Ww 


If Nw = 2 is selected, wear resistance is the criterion 
and Equation 11 should be used in conjunction with 
the nomogram. If Nw = 3 is chosen, beam strength, 
Equation 10 should be used. Number of gear teeth 
Ng = 40 or 60, respectively. 

For Nw = 2, from the left-hand side of Equation 
11, 





www () 
"\Nw/ _ 100(40) 
uP (5) 


From the right-hand side of Equation 11, 


396,000 396,000 _ 
~ 2(340) 





Nyw"w 


A line joining 255 on the left-hand scale of the 
chart and 582 on the right-hand scale cuts the diag- 
onal pitch scale at 1-inch pitch, approximately, for a 
2-thread worm. 

For the alternate solution, for Nw = 3, the left- 
hand side of Equation 10 is 


sy _ 24,000(0.125) 


= = 333 
(1+ m)P 1.8(5) 








From the right-hand side of Equation 10, 


396,000 396,000 
~ 3(340) 


= 388 





Nwtw 


Using these two factors with the chart gives p = 
¥,-inch for a 3-thread worm. 


ADDITIONAL DATA: The outlined method is also 
applicable to different pressure or thread angles and 
other materials than those mentiened. The follow- 
ing constant values may be used for the form factor 
with the indicated angles. 


Thread Angle Lewis Form Factor 
(degrees) y 
14% 0.100 
20 0.125 
25 0.150 
30 0.175 


For various worm-gear materials, the following 
values for flexural endurance limit and wear constant 
may be used. 


Flexural Wear 
Worm Gear Endurance Limit Constant 
Material s k 
(psi) (psi) 
Cast iron 12,000 50 
Manganese bronze 17,000 80 
Phosphor bronze 24,000 100 


Minimum margin of safety, m, for steady loads 
should be 0.25; for shock loads, 0.50. 


















DESIGN ABSTRACTS 


Automatic Gaging Machine 


. » « for checking critical dimensions and 
joint strength of a two-piece component 


By George M. Foster 


Northern Electric Co. Ltd. 
Montreal, Que. 


RODUCTION quantities of manu- 

factured articles in Canada, as in 
any country, are limited by the popu- 
lation and purchasing power of the 
people. In comparison with that for 
American markets, Canadian manu- 
facture is relatively small, and in 
most fields, cost of production is high- 
er because of the limit on capital ex- 
penditure possible. 

The result is that we are forced to 
engineer in such a manner as to meet 
these conditions and, of necessity, to 
evolve methods using work simplifica- 
tion to the utmost, and to apply very 
careful consideration to design and 
cost of tooling. 

To demonstrate our approach to the 
problem, let us consider a machine 
for gaging, and for sorting out the 
defectives, on a part known as the 
“protector block,” a device used to 
protect telephone instruments from 
damage, and telephone users from 


Fig. 1—Protector block for which gaging machine was designed 


harm, should a line carrying power 
come in contact with a telephone line. 

The annual production of protector 
blocks is about 2,000,000, a relatively 
low quantity as compared with Amer- 
ican production. Fig. 1 shows the 
protector block for the inspection of 
which the machine to be described 
was designed. The part consists of 
a ceramic block in which there is a 
carbon insert, held in place by a lead- 
borate cement. The whole block is 
not very large, has a rather frail 
section and is brittle and fragile. 

In Fig. 2 are illustrated the dimen- 
sions and requirements which are to 
be gaged and tested and for which 
the gaging-and-sorting machine was 
to be designed. Numbered in the or- 
der in which the checks are made, the 
requirements are as follows: 

1. A 15-Ib load is applied to the carbon 

insert in one direction 


2. A 5-lb load is applied in the opposite 


direction. The insert shall not move 
under these pressures 


. A dimensional check of the distance 
from the face of the porcelain block to 
the spring-contact surface of the insert 
is necessary to insure uniformity of 
spring pressure 


. The side wall of the porcelain block 
above the insert acts as a guide in 
assembly, and must be checked for 
height 


5 & 6. Location of the sparking surface in 
relation to the face of the porcelain is 
to be gaged. 


Note that the 0.0028-in. dimension 
is held to plus or minus 0.0004-in. on 
a surface 0.110-in. by 0.370-in. and 
that four places on each block ar 
gaged. During this gaging, an 8-b 
load is applied on the spring surface 
of the insert with a 1-lb pressure on 
each of the gaging plungers. 


The first step taken toward the pro- 
vision of inspection facilities for the 
requirements, shown in Fig. 2, was 
to consider just how the inspection 
could be done, what gages would be 
required, and what the cost of inspec- 
tion would be for the 2,000,000 blocks 
per year. 

Production methods were being es 
tablished on the basis of automatic 
and semiautomatic machines. This 
fact, coupled with the importance of 
the dimensions, particularly those for 
the air gap and the pressure test, made 
it imperative that parts be gaged in 
100 per cent detail. 

Three analyses were made, with 
tentative designs of gages and their 
costs and productive rates estimated 
The first analysis, based on hand 
loaded and hand-operated gages, 


Fig. 2—Dimensions and gaging requirements of protector block 
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vealed that these would cost $5000 
and that the annual inspection time 
would be 14,000 hr (at 90 per cent ef- 
fciency). A further study showed 
that inspection time could be reduced 
to about 7000 hr by partially mechan- 
ising and otherwise increasing the 
output of the various individual ga- 
zes. This, however, would increase 
the cost to $10,000. 

Finally, it was proposed to com- 
pine all the gages in one mechanized 
unit in which all six inspection opera- 
tions would be performed simultane- 
ously. At a speed of operation of 
3000 parts per hr, the time would be 
1000 hr yearly for the 2,000,000 parts. 
This time would be one half of one 
shift, leaving plenty of time for any 
maintenance which might be required. 
A cost limit of $20,000 was estab- 
lished as the probable cost, and also 
as the most capital which would be 
available. 

The cost comparison, illustrated in 
TABLE 1, shows that we were justi- 
fied in deciding to proceed with the 
design of a multiple automatic gaging 
machine. 

A multip'e gaging unit having been 


, Table 1—Comparison of Method vs Cost 





———Cost in Dollars—————_ 











Yearly 
Method Capital Inspect¢ Total> 
BA secveder 5000 14000 15000 
BD cccccces 10000 7000 9000 
c 20000 1000 5000 





a Based on $1.00 per hour 


»Incl, 20 per cent depreciation and mainte- 
nance 


agreed upon, the next decision to be 
made was that of the general ar- 
rangement of the gaging stations, 
and the method of conveying parts 
from station to station. This could 
be done in one straight line or by a 
rotating arrangement. The straight- 
line method would result in a rather 
long machine and would probably re- 
quire a return conveyor capable of 
affording the desired accuracy of lo- 
cation at each station. 

A rotating carrier with nests into 
which parts could be inserted and in- 
dexed to come to rest for gaging on 
a stationary base, was adopted as be- 
ing more compact. Since there are 
two sizes of blocks, the fact that a 
ring-shaped carrier could be more 
readily changed over influenced the 


decision in favor of a rotating ar- 
rangement. 

General mechanical requirements 
for the design of the machine were es- 
tablished as follows: 


1. Utilization of standard, readily obtain- 
able and replaceable commercial units 


2. Hand-loading which would permit the 
operator to discard broken and obvious 
defectives. This to be the only manual 
feature 


3. A production rate of 3600 per hr, with 
some lower speed available for trainees, 
if necessary 

4. Sorting of defectives at each stage 


5. Gaging units or heads to be easily set 
or adjusted, and retain their accuracy 


6. Accessibility of the mechanism for ad- 
justment and for removability of units 
for maintenance and cleaning 


7. Controls to permit continuous operation 
and also single-operation jogging for 
adjusting to master blocks 


8. Use of carbide and/or chrome plate on 
surfaces subject to wear 


9. Compactness, convenient operator 
height, pleasing general appearance. 

The sequence of the gaging opera- 
tions had now to be determined. The 
carbon insert is held in place by the 
lead-borate cement. If the insert be 
loose, the block is defective. There- 
fore the 15 and 5-lb pressure tests 
were selected to be made first, and 
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Fig. 3—Above—Elevation schematic of gaging machine 


Fig. 5—Below—Timing chart for one cycle 





Fig. 4—Above—Plan view schematic of block carrier 


Fig. 6—Below—Details of first gaging station 
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the most important test, the air-gap 
requirement, to be made last. 


For the sorting action it was 


planned that solenoid-operated drop- 
out gates would be used. Some form 
of amplifying limit switch would be 
required to operate the solenoids, and 


commercially available units, of which 
there are a number on the market, 
were selected. 

For three stations, namely, the 15 
and 5-lb tests and the minimum 0.046- 
in. simple unidirectional micro- 
switches were used. For the 0.220/- 
0.205 dimension, a self-contained ad- 
justable gage was chosen. This device 
has a high amplification through its 
reed leverage principle. For the air- 
gap requirement (checked twice, each 
at four spots) air-electric gages were 
selected. In these, a change in dimen- 
sion of part being gaged affects air 
pressure on a Bourdon tube, which in 
turn actuates the adjustable switch 
contacts. 

Although the rotating members 
were designed to have the minimum 
weight possible, there is considerable 
inertia to overcome in stopping them. 
For this reason a reversing motor 
drive and a zero-speed cutout were 
utilized, together with an overload 
clutch. 

The succeeding stage in design was 
to lay out the number of stations 
required for loading, gaging, sorting, 
and unloading. This came to 14, but 
16 were specified to simplify design 
and construction problems. This left 
two vacant, but later one was used 
for cleaning and one for a position 
check. A Geneva motion was adopted 
as that best applicable for indexing 
and locking each position. A time 
chart was prepared to insure maxi- 
mum dwell for gaging and sorting 
and yet not accelerate the indexing 
beyond safe margins. This chart will 
later be examined in detail. 

The loading of this fragile pro- 
teetor block without damage and 
breakage was studied, and various 


Fig. 7—Details of third gaging station 


loading methods were tried out ex- 
perimentally. The method finally se- 
lected was to slide the parts down a 
chute on a 30-deg incline, with the 
later addition of air jets which ac- 
celerate and simultaneously cushion 
the part as it slides directly into its 
nest. 

Schematics outlining the construc- 
tion of the machine are given in Figs. 
3 and 4. In Fig. 3 is shown the car- 
rier table on which is a series of nests 
into which the parts are loaded, 
passed around on the stationary ring 
and presented in turn to the various 
gages. These nests are removable 
for repair and for exchanging for the 
two sizes of protector blocks which 
are gaged on the machine. Follow- 
ing each gage is a means of ejecting 
defective parts into pans. A part ac- 
ceptable to all gages is finally dropped 
on a conveyor. The main shaft ro- 
tates counterclockwise and intermit- 
tently, through the Geneva stop me- 
chanism which is driven by the pin 
in the cam and locked by the half 
pin on the center of the cam. The 
cam, driven at 60 rpm, lifts the spider 
on the center shaft by means of a 
lever. The spider, in turn, raises all 
gaging heads simultaneously to clear 
the parts while they are being in- 
dexed. 

As each gaging head descends, it 
clamps the part and helps to lock the 
carrier table which is rigidly fixed to, 
and rotates with, the main shaft. 
Should the part be outside the limits, 
a gaging switch energizes the mem- 
ory-pin solenoid. 

When the carrier is indexed to the 
next station, the memory pin, now in 
extended position, actuates the switch 
energizing the reject trap door sole- 
noid which opens the trap and per- 
mits the part to fall into the chute 
to the pan. This is repeated at each 
station. The plate under and parallel 
to the carrier table is rotated with 
the main shaft and carries the mem- 
ory pins, of which there are 16. 


The plate under the stationary ring 
and the rubber seal ring keep dir 
and dust from falling on the 
mechanism. The Geneva wheel, the 
center-shaft lifting mechanism, ani 
cams are all kept in an enclosed oj] 
bath. The conveyor for the accepted 
parts is driven by its individual 40 to 
1 geared-head 1/20-hp motor. 

The main motor is %-hp and hasa 
reversing feature to effect rapid stop. 
ping of the motor and the mechanism. 
This is accomplished by a reversing 
switch and a zero-speed cutout, and 
is controlled by the stop button or 
the photoelectric tube. 

In addition to driving the indexing 
cam shaft, the motor shaft carries 
three cams, two to operate limit 
switches, energizing the gaging ani 
reject circuits, and one to operate 
the air valve which controls the air 
blast at the cleaning station. 

The plan view schematic, Fig. 4, 
shows the arrangement on the carrier 
plate of the 16 nests, only a few of 
which are illustrated. The fragile 
nature of the porcelain results in a 
certain amount of chipping in hand- 
ling. For this reason, parts are 
picked up and loaded manually to 
avoid carrying chips into the loading 
chute. Should the operator fail to 
keep the loading chute supplied with 
parts, the photo-electric cell will stop 
the machine automatically. 

It was originally intended to check 
the position of the part at the first 
station from loading, but a simple 
protruding pin in the loading chute 
insured the correct side being up and 
this station is now a spare. At the 
second indexed position, a blast of ai 
cleans out any small particles or car- 
bon dust which may be present. The 
third indexed position is the first 
gaging station, which is that apply- 
ing the 15-Ib load to check for loose 
ness of the insert. As stated earlier, 
the order of gaging was established 
deliberately, with this 15-Ib test being 

(Continued on Page 204) 






Fig. 8—Reject mechanism at third gaging station 
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SLEEVE BEARING 
























Tae trend, in recent years, 
among leading designers of machin- 
ery and equipment is to use stand- 
ard stock parts rather than specials 
wherever possible. And there is 
sound reasoning behind this move, 
particularly in cast bronze sleeve 
bearings. 


Naturally in some instances it is 
essential to design and produce a 
special bearing for a specific appli- 
cation. Such factors as flanges, wall 
thickness, taper, special alloys and 
other characteristics that cannot be 
provided for in stock bearings can 
only be secured through special 
manufacturing operations. This 
often necessitates special patterns, 
tools, dies or other equipment not 
included in the cost of stock items. 


tion runs of one size, special bear- 
ingsare more costly than stock items. 


The factors that favor the designer 
in working to standard stock bear- 
ings are many. First, he has an un- 
usually large range of sizes from 
which to make his choice. At the 
present we list over 850, comprised 
of 55 inside diameters, ranging from 
¥ inch to 414 ; 55 outside diameters 
% to 414; 46 lengths ranging from 
4 to 934. Thus it is possible to 
secure practically any size combina- 
tion desired. 












Standard stock bearings are cast in 
what is usually referred to as a 
general purpose alloy, providing 
better than average physical prop- 
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With the exception of long produc-* 
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CATALO G U —Lists and de- 

scribes the most 
Complete stock bronze sleeve bearing service 
on the market. Its more than 80 pages are 
filled with helpful bearing data. Write for 
free copy. 
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Tolerances 


Years of constant study of the bear- 
ing requirements of machinery 
builders have not only guided the 
selection of the sizes to stock as, 
standard but have also governed 
the decision on the proper toler- 
ances to standardize on. We find 
the following most acceptable: 


Outside Diam. up to 3”... .plus .002” to .003” 
Outside Diam. above 3”.. .plus .003” to .005” 


All Inside Diameters....... plus or minus .001“ 
All Lengths... .eceseeeees plus or minus .005” 


JOHNSON BRONZE 





SLEEVE BEARING 
DATA 





erties assuring long life and excel- 
lent performance. Oil grooves, slots, 
or holes are easily, quickly and eco- 
nomically added. Standard toler- 
ances, as listed below, can easily be 
altered where closer precision is re- 
quired or where greater clearance 
is necessary. 


Stock bearings are lower in cost, too, 
a very important feature in today’s 
market. By making long runs of 
each size we are able to secure a low 
unit cost, which saving is passed on 
to the user. There is never any 
charge for patterns or tools. Com- 
plete stocks of all sizes are always 
maintained providing immediate 
delivery in any quantity. This elim- 
inates the necessity for maintaining 
extensive inventory yet provides 
immediate service. 


Engineering Service 


It has always been the policy of the 
Johnson Bronze Company to work 
with customers in order to give 
them the greatest value for their 
money when purchasing bearings. 
In many cases we have found that 
a very slight change in bearing 
specifications or a slight alteration 
of a stock bearing will give the 
user the full benefits of this stock 
bearing service. We can also help 
you determine the correct type of 
bearing for each application. As we 
manufacture all types of Sleeve 
Bearings, we base all of our recom- 
mendations on facts, free from prej- 
udice. Why not take full advantage 
of this free service? 


This bearing data sheet is but one of a series 
You can get the complete set by writing to— 














Sleeve Bearing Headquarters 


525 So. Mill St. New Castle, Pa. 
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D. R. Shoults has been appointed director of the General Electric Com- 
pany’s Aircraft Nuclear Propulsion project for the Air Force and Atomic 
Energy Commission. Purpose of the project is to develop an atom-powered 
engine for aircraft and will be headquartered at the company’s Lockland, 
O., turbojet research, engineering and manufacturing center. Mr. Shoults 
began his engineering career with GE in 1925 after graduation from the 
University of Idaho. In 1941, while on a mission to England for the com- 
pany’s aviation divisions, he became the first American civilian to inspect 
Britain’s then top-secret Whittle jet engine in an official capacity; he and 
an Air Force technical liaison officer were ordered to inspect and make 
recommendations on the possible American use of the Whittle engine. He 
became engineer of General Electric’s aviation divisions in 1942 and three 
years later joined Bell Aircraft, where he served as vice president of engi- 
neering for two years. In 1947 he became vice president of engineering for 
the Glenn L. Martin Co. In May of last year, when Aro Inc. was created 
at the request of the Air Force to manage and operate the Arnold Engineer- 
ing Development Center, Tullahoma, Tenn., Mr. 
Shoults became Aro’s first director of engineer- 
ing. He is a fellow of the American Institute of 
Electrical Engineers, an associate fellow of the 
Institute of Aeronautical Sciences and a member 
of the Society of Automotive Engineers. 


D. R. Shoults 





. 


John W. Brennan was recently appointed chief 
engineer of the American Blower Corp. He first 
became associated with the company in 1928 and 
in 1945 was made manager of the hydraulic 
coupling division, with headquarters in Detroit. 
In his new capacity he will be responsible for 
engineering in all divisions of American Blower, 
which has plants in Dearborn, Mich., Columbus, 
O., and San Leandro, Calif. Products of the 
company include heating, ventilating, air con- 
ditioning, air handling and mechanical draft 
equipment and fluid drives. Mr. Brennan is a 
graduate of the University of Notre Dame, past 
chairman of the Detroit Section, American Soci- John W. Brennan R. J. S. Pigott 
ety of Mechanical Engineers, active in the Na- 
tional Federation of Sales Executives, and a 
member of the Engineering Society of Detroit. 





in December. He became a junior member of ASME i 
1912, an associate member the following year, a membe! 
in 1918, and was made a fellow of the society in 1938. He 
has served on numerous committees and was vice president 

Reginald J. S. Pigott has been nominated as from 1936-1938. He served for 30 years as chairman of the 
1952 president of The American Society of Special Research Committee on Fluid Meters, and was T 
Mechanical Engineers. Succeeding J. Calvin sponsible for starting this committee. He is also 4 past 
Brown, Mr. Pigott will begin his term of office president of the Society of Automotive Engineers and wé 
at the conclusion of the ASME annual meeting the first president of the American Society for Measuremett 


¢ 
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G ITS Bros. covers the entire range of lubricat- 
ing devices: Oil Hole Covers, Oil Cups, Grease Cups, 
Bottle Oilers, Gauges. Gravity-Feed, Wick-Feed, 
Constant Level, Vibrating Rod styles. Threaded or 
Drive-type. Elbow or Straight. 


G ITS Bros. offers the most complete selection 
of standard styles. 


GI "KS consistent quality in design, materials 
and machining has made Gits Lubricating Devices the 
standard for industry for more than 40 years. 


GITSs Lubricating Devices are far-famed for 
solving tough oiling problems at low cost. 


G ITS Bros. Engineering Staff—true specialists 
in lubrication engineering — is at your disposal. 


Write today for free illustrated Price Guide Catalog. Use it 
as your handy reference for lubricating devices. 


G1ITS BROS. MFG. Co. 
1868S. KILBOURN AVE. «© CHICAGO 23, ILL. 


ee. 











and Control, now the Pittsburgh Chapter of the In- 
strument Society of America. He was president of 
ISA in 1950. Mr. Pigott has held his present position 
as director of the engineering division of Gulf Re- 
search & Development Co. of Pittsburgh, a subsidiary 
of Gulf Oil Corp., since 1929. His record includes 
eleven years in the design, construction and operation 
of central steam power stations and seven years in 
designing and constructing power and _ industrial 
plants. Also, he has been concerned with metal manu- 
facture and petroleum engineering research. He holds 
patents on devices used in hydraulic engineering, heat- 
ing, oil preduction, and instruments and has written 
numerous technical papers on power station design, 
fluid flew, instruments, vapor lock, lubrication, super- 
chargers, and aviation fuel and lubrication systems. 
. 


To assume his duties on September 1, Dr. Jess Har- 
rison Davis has been elected president of Stevens In- 
stitute of Technology, Hoboken, N. J. Dr. Davis will 
relinquish his present position as president of Clark- 
son College of Technology, Potsdam, N. Y., to take 
over the new assignment. 

J 


KSM Products Inc. has named Larry P. English as 
chief engineer, with headquarters at the main plant in 
Merchantville, N. J. Previous to this appointment, 
Mr. English was district engineer for the company in 
the New York and New England area. 

. 


In line with expansion in the research volume at 
Midwest Research Institute, Martin Goland, chairman 
of the engineering division, has been appointed asso- 
ciate director for engineering sciences. Mr. Goland 
came to the Institute in 1946 from the research lab- 
oratories of Curtiss-Wright Corp., where he was in 
charge of the structures department. His profession- 
al work has included research and development on 
programs involving structural aerodynamics and de- 
sign aspects of combat aircraft, guidance and stability 
designs of guided missiles, vibration and flutter prob- 
lems and many industrial mechanical design applica- 
tions. He is editor of the engineering publication 
Applied Mechanics Reviews and serves on the vibra- 
tion and flutter subcommittee of the NACA. 

¢ 


In recognition of “outstanding services to industry 
and the engineering profession” Alfred Iddles, presi- 
dent of the Babcock & Wilcox Co., was given the 
honerary degree of Doctor of Engineering by Poly- 
technic Institute of Brooklyn at the 96th annual com- 
mencement last June. 


Armour Research Foundation of Illinois Institute 
of Technology recently announced a number of pro- 
motions. Dr. LeVan Griffis, chairman of applied me- 
chanics, was named manager of a new engineering 
mechanics division. He will head three new depart- 
ments: structural research, mechanism and propul- 
sion research and heat-power research. Dr. E. H. 
Schulz was appointed manager of a new physics and 
electrical engineering division to include two existing 
departments. These new top positions were created 
to answer the needs arising from expanding research 
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activities. Ralph W. Fox has been named chairman of 
a new structural research department at the Founda. 
tion and will head a department consisting of operat. 
ing sections specializing in stress analysis, structures, 
materials and instrumentation. Also, Sidney F. Mus. 
selman and Dr. Severin Raynor, assistant chairmen of 
applied mechanics, have been named associate map- 
agers of the engineering mechanics division, and 
Wilson P. Green, assistant chairman of applied me 
chanics research, has been promoted to chairman of 
the new heat-power research department. 
° 


A number of changes in the engineering organiza- 
tion of the Cooper-Bessemer Corp. have been an- 
nounced by Ralph L. Boyer, vice president and chief 
engineer. In addition to Mr. Boyer and E. Frederick, 
assistant chief engineer, the new office of chief engi- 
neer now includes T. O. Kuivinen, R. F. Kymer and 
W. R. Crooks as chief engineer’s assistants. Technical 
matters will be handled by Mr. Kuivinen, liaison activi- 
ties between engineering and production will be d- 
rected by Mr. Kymer, while Mr. Crooks will assist 
in a general administrative capacity, also directing 
his efforts in research and development projects. Also 
announced were the promotions of Thomas E. Eagan 
to the new position of research metallurgist and I. W. 
Ferguson to manager of quality control. 

. 





























Jay E. Browder was recently appointed chief of 
the radio communications engineering section of 
Kollsman Instrument Corp. Mr. Browder has done 
engineering research on automatic direction finders, 
airborne radar equipment, microwave communication 
systems and microwave instrument landing systems. 
Prior to joining Kollsman, he was on the engineering 
staff of the Sperry Gyroscope Corp. 


. 













Henry Thompson has been appointed chief engineer 
of Instrument Gear Works, Chicago, succeeding the 
late John M. Graven, founder of the company. 


* 








Three engineering executives, Bruce R. Wright 
John T. Odbert and Michael J. Toth, have joined the 
steam specialty division of the V. D. Anderson ©. 
For twelve years prior to joining Anderson, Mr. 
Wright specialized in the development and special 
application of high efficiency purifiers as a consultant 
with a purifier manufacturer, practiced as a consult: 
ing mechanical engineer for 20 years and was at one 
time a staff engineer with Trundle Engineering Co. 
Mr. Odbert has had over 20 years of broad engineering 
experience, specializing for the last eleven years in fluid 
dynamics and the application of purifiers. Mr. Toth 
has ten years of engineering experience, four of whieh 
were as assistant to the chief engineer of a purifier 
manufacturer. 





















¢ 





Several new appointments were announced recently 
at the Boston Works of Allis-Chalmers Mfg. © 
Leonard J. Linde has been appointed general manage 
and chief engineer; Henry P. Pinkham, assistant chief 
engineer, and John F. Chipman, product engineer. 
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TORRINGTON 
) SPHERICAL 
yn ROLLER 


| riding herd on railroad cars 


le 


Whiting Corporation’s amazing Trackmobile drives from 
the rood right onto the tracks, where it spots, switches and 


‘ hauls railway cars with ease.. The Torrington Spherical 
4 Roller Bearings in the track axles deliver smooth, even 
‘ power—unaffected by the heaviest loads. 

' Self-aligning Spherical Roller Bearings absorb binding 
rt stresses despite long center distances or possible shaft 
- deflection. A minimum of maintenance is required. 

Your heavy-duty equipment can benefit from the auto- 
b matic self-alignment and precision quality of Torrington 
e Spherical Roller Bearings. Our engineers will be glad to 
help you work out details of design and application. 

h THE TORRINGTON COMPANY 

iT South Bend 21, Ind. + Torrington, Conn. 





District Offices and Distributors in Principal Cities of United States and Canada 
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TORRINGTO EARINGS 
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By John A. Hrones, professor of mechanical 
engineering, and George L. Nelson, assistant pro- 
fessor of mechanical engineering, both at Mas- 
sachusetts Institute of Technology; copublished 
by John Wiley and Sons, Inc., New York, and 
Technology Press of MIT; 730 pages, 11% by 
17% inches, clothbound; available through Ma- 
CHINE DESIGN, $15.00 postpaid. 


Difficulties in analysis and synthesis of four-bar 
linkages have frequently hindered their application 
in many designs where they could offer significant 
advantage. Although the four-bar linkage is one of 
the simplest of mechanisms, the equations which 
describe displacement, velocity, and acceleration of 
points on the connecting rod are both unwieldy and 
tedious to use. The alternate cut-and-try approach is 
often terminated before the best design is reached. 
As one practical answer to this problem, the authors 
of this giant-size volume give an index to four-bar link- 
age characteristics in the form of an extensive atlas 





ENGINEERS’ LIBRARY 


Analysis of the Four Bar Linkage 













of displacement trajectories. One of the 730. pages 
of charts is shown at 40 per cent actual size in the 
accompanying illustration. 

All charts are for the range of operation wher 
the driving crank makes a complete revolution while 
the follower crank oscillates. The series includes a 
wide range of link length ratios and of pcint locations 
on the connecting rod. Totaling more than 7000, the 
curves are classified according to a systematic ar- 
rangement of selected ratios and point locations. 

Each trajectory consists of 72 dashes. Distance 
between corresponding points of adjacent dashes rep- 
resents a 5-degree angular displacement of the driving 
crank. Average velocity and acceleration at any point 
on the trajectory can thus be determined from meas- 
urements of successive dash lengths. 

By comparing the desired trajectory with the 
trajectories given in the charts, a designer should 
be able to determine quickly whether a four-bar link- 
age will meet his requirements. 

The book also includes a short introductory text 
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Solve the problem of how to 
e * ° * ~ 
design automatic lubrication 
aa 7 
into machines 


ALEMITE 


Accumeter 


VALVES 





Tiny, simple, accurate . . . Alemite 
Midget Accumeter Valves make it easy 
to design automatic lubrication into 
small machines, precision machines, any 
machine having many small bearings 
concentrated in a limited space! 


A Midget Accumeter System consists of 
a lubricant pump, a distribution system 
of tubing, and force-feed valves mounted 
on or near individual bearings. From 
one central point, it automatically oils 
all the bearings on a machine ... while 
production continues! 


Increases machine output by eliminating 
shutdown for lubrication. Ends the dan- 
ger of errors or neglect by your cus- 
tomers. Makes your machines run bet- 
ter, cost less to maintain, last longer! 


Alemite Accumeter Valves meter lubri- 


ACCUMETER AUTOMATIC LUBRICATION 
1850 Diversey Parkway, Chicago 14, Illinois 


ALEMITE |x 
= 
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cants with a sustained accuracy un- 
equalled by any other method. In fact, 
tests show no variation in the amount 
of lubricant delivered to bearings ... 
even after 73,312 lubrication cycles, 
equal to122 years of twice-a-day service! 


Moreover, this is not merely “one-shot” 
lubrication. It is continuous between 
cycles, thanks to Alemite’s exclusive 
“accumulating” feature that prolongs 
the discharge of lubricant to bearings! 


Alemite Accumeter Automatic Lubrica- 
tion is adaptable to machines of virtu- 
ally every type and size. There are three 
different systems, to cover your full 
range of requirements. Write now for 
free bulletin giving full data. Alemite, 
Dept. R-81, 1850 Diversey Pkwy., Chi- 
cago 14, Illinois. 

















Serve Bearings 
of Any Type 

Type O Midget Accumeter Valves can 
meter oil to rotary, oscillating, sta- 
tionary—plain or anti-friction bear- 
ings. Up to 200 small bearings can 
be served by a single line system 
equipped with these fixed output 
valves. Require only %g"' approxi- 
mate turning radius. 








which discusses fundamentals of the four-bar linkage 
and presents in detail several problem solutions based 
on the charts. A summary of the relative performance 
advantages of cams and linkages is included. 


7 
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Illustrating for Tomorrow’s Production 


By J. Harold Farmer, director student union, 
North Texas State College, Abbott J. Hoecker, 
director creative department, Stafford-Lowdon 
Co., and Francis F. Vavrin, artist, Advertising 
Artists Studio; published by the Macmillan Co., 
New York, N. Y.; 203 pages, 6 by 9% inches, 
clothbound; available through MACHINE DESIGN, 
$5.00 postpaid. 


In many plants the use of production illustrations, 
as distinguished from the standard top, front and 
side views of orthographic projection, is growing in im- 
portance. Pictorial representation of parts, products, 
assemblies and production operations is used in 
manufacturing, training and visualization of design 
problems, as well as illustrating printed catalogs, 
literature and service manuals. Considering this trend, 
the authors have presented a wide variety of methods 
and techniques for production illustrations, and have 
illustrated the book with 147 plates, many full-page. 
Although primarily designed for artists and illus- 
trators in mechanical fields, this book contains much 
of value to engineers interested in this growing sub- 
ject. 

Isometric, oblique, true-scale perspective and ex- 
ploded drawings are covered in the first four chapters. 
Mechanical methods for developing true perspective 
drawings and exploded views are given. After two 
chapters on fundamentals of illustrative and freehand 
drawing, production illustrations are considered. 
Rough and comprehensive layouts, techniques of 
rendering, presentation, reproduction of drawings and 
continuity of drawings are reviewed in the next six 
chapters. The remaining four chapters deal with air- 
craft illustration and production illustration in indus- 
trial advertising and industrial design. 


iM... 4 


Introduction to Mechanical Design 


By T. B. Jefferson, editor, The Welding En- 
gineer, and Walter J. Brooking, special projects 
department, M. W. Kellogg Co.; published by the 
Ronald Press Co., New York; 612 pages, 6 by 9 
inches, clothbound; available through MACHINE 
DESIGN, $6.50 postpaid. 


_ According to the preface, this textbook “approaches 
the subject as a whole in the light of functional pur- 
poses of a machine, its configuration requirements, 
economic considerations, the use of rational and 
empirical design data, and desired final appearance 
... It was awarded the James F. Lincoln Are Weld- 
ing Foundation’s first award in the machine design 
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division of the Competitive Program for Modernizg 
Textbooks. Although emphasis is placed strongly op 
welding as a process, extensive consideration is given 
to the other aspects of machine design. 

After two chapters on machine types and functions 
fundamental concepts and terminology, the book con. 
siders engineering materials and metalworking manv. 
facturing processes. Fastenings and connections ar 
covered in the next two chapters, with a chapter o 
the machine frame following. 

Shafting and power transmission are discussed in 
a five-chapter section of the book. This section in. 
cludes shafting, keys and couplings; bearings and 
lubrication; friction gearing, brakes and clutches: 
gears and flywheels; and belt, rope and chain drives, 

Three chapters cover cams and linkages; springs; 
and piping and containers. Styling and the stand. 
ardizing of machine elements are discussed in the final 
chapters. 
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Materials Handbook 






By George 8. Brady; published by McGraw- 
Fill Book Co., New York; 913 pages, 6 by 9 
inches, clothbound; available through MACHINE 
DESIGN, $8.50 postpaid. 







Expanded to include almost 1500 more material 
listings than previous editions, this seventh edition 
of the handbook contains information on over 8,800 
materials. Part I, 796 pages long, gives pertinent 
physical and chemical properties, describes substitute 
and alternate materials, and lists patented and trade 
names. Part II provides economic and geographic in- 
formation on materials and gives a great deal of 
miscellaneous data, such as fundamental nomenclature 
for materials used in various industries, definitions, 
weight and measurements tables, and tables of com- 
parative characteristics of various materials. 


















Association Publications 





Engineering Standards for Multiple V-Belt Drives: 
Recommended standards for multiple V-belt drives, 
V-belts and V-belt sheaves used primarily for indus- 
trial power transmission are established. Groove di- 
mensions and standard keyseats for sheaves, V-belt 
cross-sections, pitch lengths and measuring tensions, 
and special factors for consideration in quarter-tum 
drives are all covered. Prime mover characteristics 
and suggested service factors for various applications 
are given. Recommendations are made for V-belt 
sizes for required horsepower ratings, and horsepowée! 
ratings for standard A, B, C, D and E-section V-belts. 
Formulas for center distance and belt length, and 4 
table of takeup allowances are also included. 

Copies of the 16-page manual may be obtained 
either from the Multiple V-Belt Drive Association, 
7 West Madison St., Chicago 2, Ill., or the Rubber 
Manufacturers Association, 444 Madison Ave., New 
York 22, N. Y. Price is $0.50 per copy. 
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CHASE BRASS AND COPPER WIRE 


has the fine temper that makes better wire products 


You can, quite literally, bend Chase brass, 
copper and bronze wire to your will be- 
cause it has precisely adjusted temper, ex- 
cellent ductility and great tensile strength. 


For coining or embossing, heading and 
extruding, heading and drilling, making of 
rivets, screws, springs you'll find a just- 
right Chase wire. It comes in six stand- 
ard annealed and eight standard drawn 
tempers. 


But no matter which Chase wire is used, 
you can be sure that it will have accurate 
dimensions, true roundness, freedom from 
physical defects, beautiful uniformity of 
surface, texture and color. 


Write for FREE booklet—Chase Cold 
Heading Extruded Brass and Copper 
Alloy Wire” giving physical and fabrica- 
tion properties, applications, weights per 
1000 feet and feet per Ib. 


e The Nation’s Headquarters for Brass & Copper 
Kansas City, Mo. New York 
Philadelphia 


Chase P BRASS & COPPER 


cuase } . les agetes 
754 


WATERBURY 20, CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


Milwaukee Pittsburgh 
Minneapolis Providence 
Newark Rochester} 
New Orleans St. Louis 
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A N D 


MATERIAL S 


. . - presented in quick-reference data sheet form for the convenience of the 
reader. For additional information on these new developments, see Page 189 


Expanding Tube Thermostat 


Smith Control & Instrument Corp., Palmyra, N. J. 


Designation: Scaico Series 12, Series 58. 

Style: Adjustable; expanding tube; single-pole, single- 
throw switch. 

Size and Service: For controlling temperatures up to 
600 F; made in 3 types for conduction, convection 
or immersion; series 12, %-in. diam x 2; in. long 
for 600 w loads, sensitivity 0.2 F on 1 amp load; 
series 58, %-in. diam x 3 in. long for 1000 w loads, 
sensitivity 1 F on 1 amp load; both for 110 or 230 
Vv a-c or d-c. 

Design: Stainless steel tube expanding member; Invar 
strip nonexpanding member; Inconel spring for fast 
make and break switch action; Duronze adjusting 
screw to set control point; silver switch contacts 
provide two breaks in series; leads, supplied in 
desired length, are easily replaced. 


For more data circle MD 1, Page 189 


Foot-Operated Valve 2 


C. B. Hunt & Son, Inc., 2200 E. Pershing Ave., Salem, 
Ohio 


Designation: Quick-As-Wink. 

Style: Foot operated; sliding sleeve type. 

Size: % to 1 in. 

Service: Air to 150 psi, 150 F; 3 or 4 way operation; 
on, off, neutral or exhaust positions. 

Design: Sliding sleeve valving mechanism with stain- 
less steel body and push-pull rods, brass sleeves; 
cast iron housing; operating parts in pressure bal- 
ance; pipe connections through top of housing; auto- 
matic return actions, single or two-pedal designs 
available; valve sleeve rides on flexible U-shaped 
packers which increase seal pressure as air pressure 
increases. 

Application: Air-operated hammers, shears, presses, 
hopper gates, furnace doors. 


For more data circle MD 2, Page 189 


Steel-Backed Bronze Bearings 
Beauideal Inc., 867 8S. Water St., Saginaw, Mich. 


Style: Sleeve. 

Size: 1 to 8 in. diam sleeve; to 12 in. long. 

Service: Heavy-duty or high-temperature, radial or 
thrust. 

Design: Bronze bonded by nonmechanical process to 
inside or outside diameter of bearings; extrusion 
under heavy load is minimized; no separation be- 
tween bronze and steel when bearing cut, straight- 
ened and twisted until bronze checks; with Nitralloy 
stee] and high-leaded bronze bearing surface, can be 
heat-treated to 1100-1200 F., using long-grain bronze 
to 1500-1600 F. 

Application: Airplanes, tanks, heavy-duty industrial 

For more data circle MD 3, Page 189 


Air and Gas Filter 


Selas Corp. of America, Philadelphia 34, Pa. 


Designation: Liqui-jector, Series B. 
Style: Porous filter; continuous 
automatic liquid ejection. 
Size and Service: Removes water, 
oil, water-oil emulsions and dirt 
as fine as 100 microns (0.004 in.) 
diam; automatically ejects liq- 
uids through compressed air 
trap; inlet pressures to 150 psi; 
Model Free Air Capacity Size Ports 
(cfm) (height x diam, in.) (Pipe size, in.) 
B-10 100 19% x9 i 
B-25 250 20% x 10 2 
B-50 500 24x 13% 2 
Design: Filter elements removable for cleaning; welded 
steel casing; male inlet at side, female at top, female 
drain at bottom. 
Application: For pneumatically-operated machine and 
instruments systems. 


% 


For more data circle MD 4, Page 189 
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The PlaneTorque is a feature that can be supplied with any Philadelphia 
MotoReduceR (combined motor and speed reducer) or Philadelphia 
Planetary Reducer to protect both the driven machinery and the drive 


unit from dangerous overloads. 

By direct mechanical action of the overload, motor current is automat- 

ically and instantly cut off when a pre-determined limit is reached. This 

action is quicker than electrical thermal relays provide. (With fuse pro- 

tection only, fuses must be selected to carry the starting current of the 

motor; therefore, protection during running period is not adequate.) 

The PlaneTorque can be cut-out during the starting period by merely hold- 

ing down the starting button, but will become operative during running 

period when button is released. To re-start the PlaneTorque MotoReduceR 

after overload cut-off, only removal of excessive load is necessary .. . Send for Catalog MR-49, and 
a big time- -saving feature. please use your Business Letter- 
For applications such as stoker drives, conveyor drives, mixers, agitators, head when writing. 

roll drives, etc. . . . investigate the rer-sa MotoReduceR. 


hilade! Lil: Gear Works, INC. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK «+ PITTSBURGH + CHICAGO * HOUSTON + LYNCHBURG, VA. 
IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 
<I - Industrial Gears and Speed Reducers 
<— LimiTorque Valve Controls 
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AND MATERIALS 


Foot Switch 5 


Simonds Machine Co. Inc., 246 Worcester St., South- 
bridge, Mass. 


Designation: Linemaster Lectro-Lok L-2-S. 

Style: Treadle-operated; two independent SPDT elec- 
trical circuits with mechanical interlock. 

Size: Approximately 5%-in. long by 2%-in. wide; 
weight 10 oz. 

Service: Independently opens or closes one of two 
electrical circuits; rated 20 amp at 125 v or 15 amp 
at 250 v a-c only; mechanical interlock prevents 
simultaneous operation of both circuits; each circuit 
can be wired normally-open or normally-closed. 

Design: Foot pressure on one side opens or closes line; 
release returns switch to normal off position; pres- 
sure on other side opens or closes second circuit; 
single cord receptacle *with connections made in- 
ternally; stamped metal housing; black crackle fin- 
ish; other electrical combinations and specia] cord- 
sets available. 

Application: Sound transmission equipment, appliances, 
intercommunication systems. 


For more data circle MD 5, Page 189 


immersion Thermostat 6 


Spencer Thermostat Div., Metals & Controls Corp., 
Attleboro, Mass. 


Designation: C4371. 

Style: Snap action disk type; sealed for liquid immer- 
sion. 

Size: 2%-in. long x 1yy-in. hex; %-in. binding head 
extensions; 1 in. diam 11% NPT male thread for 
mounting. 

Service: Temperature control of liquids where external 
surface temperatures do not follow internal liquid 
temperatures closely enough; switch can be single or 
double-throw, single-pole, rating 10 amp at 30 v d-c 
and 125 v a-c, 8 amp at 250 v a-c; fixed temperature 
settings are factory preset; differential between 
opening and closing temperatures as needed from 
15 F up. 

Design: Disk housing solder sealed on end of bronze 
body casting; fine silver switch contacts mounted on 
molded insulator; beryllium copper spring switch 
arm. 

Application: Coolant and lubricant systems on engines 
and transmissions for military and industrial equip- 
ment. 


For more data circle MD 6, Page 189 


Ceramic Capacitors 
Herlec Corp., 422 N. 5th St., Milwaukee 3, Wis. 


Designation: Sprague-Herlec. 

Style: Ceramic dielectric, hermetically sealed in metal 
cup. 

Size: % or }}-in. diam; height of case % or }+-in. max 
(case height depends on capacitance), with ;-in. 
extension 6-32 externally threaded stud, or -in. 
extension 6-32 internally threaded stud respectively; 
single solder-lug terminal—jj-in. extension, double- 
¥e-in. 

Service: Rigid frequency control; %-in. diam size 
rated 500 v d-c, +§-in. size rated 500, 1000, or 1500 
v d-c; capacitance tolerance can be controlled to 
within +1%, temperature coefficient tolerance with 
+10 parts per million; low self-inductance; hermeti- 
cally sealed to exclude atmospheric humidity. 

Design: Ceramic dielectric disks with silver electrodes 
fired on; stacks impregnated, then hermetically 
sealed in plated metal shell; ground solder-lugs 
available. 

Application: Tank capacitors in oscillator circuits, 
laboratory and electronic circuit reference capaci- 
tance standards. 


For more data circle MD 7, Page 189 


Wire Connector 8 
Buchanan Electrical Products Corp., Hillside, N. J. 


“4 


PUSH ON 

INSULATOR, 
TURN UP RED 
SECURITY RING 


CLOSE cut 
TOOL WIRES 
FOR pres- FLUSH 

SURE-crimp WITH CAP 


Designation: pres-SURE-connector. 

Style: Open-end tubular metal splice cap with push-on 
plastic insulator. 

Size: Number 2004S cap and 2005 insulator for two 
No. 18 to three No. 12 wires; number 2011S cap 
and 2012 insulator for three No. 12 to three No. 8 
wire. 

Service: For mechanically splicing two or three wires; 
pressure crimped on 4 sides for high strength; 
smooth bell-mouthed wire openings resist abrasion, 
approved by Underwriters Laboratories and Canadian 
Standards Assn. 

Design: Twisted wires are inserted in upper splice 
cap to point where insulation touches cap; cap % 
then crimped at four places by special tool, and ends 
of wires are cut flush with cap; plastic insulator 
is pushed on over cap and encircling red ring pushed 
up to lock insulator on connection. 


For more data circle MD 8, Page 189 
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Timing Motor 9 
Bristol Motor Co., 310 Bristol Bldg., Old Saybrook, 
Conn. 











Designation: Model 425. 

Style: Miniature synchron- 
ous. 

Size: 2-in. diameter x 14j-in. depth; shaft extensions, 
in., %, 0.375, 0.238, 0.125, 0.187; diameters, in., 0.100 
plain or knurled, 0.125 plain, 0.100 plain or knurled, 
0.125 plain or with 0.100-in. thread, 0.187 with 0.100- 
in. thread respectively. 

Service: Synchronous timing from 1/6 to 60 rpm 
standard, 1/60 to 1800 rpm special; for 25, 115 or 
230 (standard) v, 50 or 60 cycles; 110 v, 400 cycles; 
Shaft Speed Starting Torque Shaft Speed Starting Torque 


(rpm at (rpm at 
60 cycles) (in.-oz at 115 v) 60 cycles) (in.-oz at 115 v) 
1/6 7 5 3.3 
1/5 72 6 3.1 
1 16 10 1.8 
2 8 20 0.9 
3 5 25 0.7 
3.6 4.3 30 0.6 
4 4.0 60 0.2 


Design: Clockwise or counterclockwise rotation; special 
shafts can be furnished. 


Application: running time meters, automatic, cycle 
and impulse timers, radio timers, aircraft instru- 
ments. 





For more data circle MD 9, Page 189 


Automatic Lubricator 10 


Trabon Engineering Corp., 1814 EH. 40th St., Cleve- 
land 3, O. 


Designation: Hydra - Lube 
HL-25. 


Style: Hydraulic; automatic; 
oil or grease. 

Size: Pump—3-in. high by 
43-in. wide plus 3% max 
adjustment cap extension; 
all connections for %-in. 
pipe except lubricant inlet 
for %-in. pipe; 3.5 or 12-Ib. 
reservoirs, 43g to 8 in. di- 
ameter by 15% to 16%-in. 
length. 

Service: Pumping oil or 
grease through automatic 
lubricating lines; capacity 
adjustable from 0.10 cu in. 
per stroke min to 0.25 cu 2. 
im. max; 0.8 cu in. hydrau- eered 
lic oil required per stroke; 
lubricant pressure 3 times hydraulic pressure. 

Design: Driven from hydraulic lines of any double- 
acting cylinder; each stroke of cylinder cycles pump 
once; grease reservoirs spring-loaded and _ sealed, 
mount in any position; oil reservoirs mount vertically 
above pump; safety blowout disk perforates when 
excessive pressure is developed in lubricating sys- 
tem; pressure gage and high pressure blowout switch 
assembly can be supplied; standard Trabon manifold 
feeder for distribution. 

Application: Machine tools, presses, mining machines, 
Production equipment. 
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AND MATERIALS 


Designation: Class 11-206-NJ. 
Style: Combination a-c motor 


Size and Service: NEMA size 1 


Style: Normally-closed hy- 


Size: 


A-C Motor Starter iL 
Westinghouse Electric Corp., Box 2099, Pittsburgh 30, 
Pa. 


starter and circuit breaker with 
thermal overload relay; three 
wire. 


through 5, type 12 enclosure; across-the-line starting 
of squirrel cage motors or as primary switches for 
wound rotor motors; ratings up to 200 hp, 440 v, 
polyphase; meets JIC electrical standards for indus- 
trial equipment and machine tool electrical speci- 
fications as modified by mass production industry 
electrical specifications; 110 v fused secondary con- 
trol circuit transformer operates from 220/440 v, 
50 or 60 cycle line voltage. 


Design: Double break silver contacts; arc quencher of 


parallel metal plates which divide and extinguish 
arc; bimetallic disk snap type thermal overload re- 
lay; three electrical interlocks (total of four) can 
be added; moving element of inverted clapper type 
armature balanced on knife edge with hardened steel 
bearing for easy operation; enclosure has neoprene 
gasket, is mounted on external brackets; handle 
must be moved beyond off position to open cover. 





For more data circle MD 11, Page 189 









Surge Damping Valve 12 


Denison Engineering Co., Columbus 16, Ohio 


draulic spool valve, ac- 
celeration and differen- 
tial pressure responsive. 


Model Length (in.) 
T-4 41% 
T-6 
T-8 
T-10 
P-8 
P-16 








Note: T denotes tube nose connections in accordance with AN 
specifications; P denotes female pipe connections; model 
number indicates tube and pipe size in ,-inches. 


Service: Damping of surge pressures and vibrations 


in hydraulic systems; modeis T-4 through T-10 for 
up to 3000 psi, models P-8 and P-16 up to 5000 psi; 
sensitive to instantaneous reversals in pressure flow 
—gradually accelerates or decelerates flow in pres- 
ence of surge; opens at slower rate of speed at 
high pressures than at low; rate of flow increases 
as differential pressure across valve equalizes. 


Design: Spool valve, normally closed by spring, opens 


when pressure applied to inlet; rate of spool move- 
ment is controlled by pressure-responsive valve 
sensitive to difference between inlet and outlet 
pressures. 


Application: As automatic decompression valves in 


cylinder circuits; in reversing circuits or accumu- 
lator lines of aircraft and industrial hydraulic sys- 
tems. 
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AND MATERIALS 


Motor and Control 13 


Industrial Control Co., Straight Path Rd., Wyand- 
anch, N. Y. 


Designation: 301-A. 

Style Package electronic control with separate d-c 
motor. 

Size: Control box 7-in. square x 6-in. high; weight 6 Ib. 

Service: Controlled speeds from 0 to 5000 rpm; motor 
delivers up to 10 in.-oz torque from 50 to 5000 rpm; 
operates from 115 v, 60 cycle line; speed maintained 
at constant value regardless of load variation up to 
max torque. 

Design: For constant speed, voltage from armature of 
motor is fed back to grid circuit of a thyratron to 
control power input; speed adjustment knob on control 
box; front panel meter indicates motor speed in rpm; 
motor suitable for flange or base mounting. 

Application: Conveyors, coi] winding machines, textile 
spinning and weaving machines, controlling feed 
rates and cutting and grinding speeds on machine 
tools: driving segmented disks, synchronous switches, 
rotating antennas and laboratory data devices. 
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High-Pressure Oil Pump 14 


Oilgear Co., 1568-A W. Pierce St., Milwaukee 4, Wis. 


Designation: HG-530, HG-830, HG-850. 

Style: Integral axial piston pump and gear pump; 
fixed-stroke type. 

Size: 13-in. long x 7-in. wide x 10-in. high. 

Service: High-pressure, constant-delivery, one-direction 
pumping; operates at drive shaft speeds up to 1800 
rpm, 3 to 15 hp input; 135 cu in. per min excess Oil at 
100 psi available for auxiliary purposes; volume de- 
livered varies directly with drive shaft speed; 


Model Max Pressure Capacity 
(psi) (cu in. per min 
at max pressure) 


HG-530 3000 233 to 620 


HG-830 3000 410 to 1090 
HG-850 5000 204 to 580 


Design: Axial rolling-piston pump, supercharging gear 
pump, gear pump relief, valve and reverse-flow type 
high-pressure relief valve; pressure and flood lubri- 
cated by system oil. 

Application: Heavy-duty pushing, pulling, lifting, 
lowering hydraulic circuits; maintaining high static 
loads on large clamping rams. 
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High-Frequency Generator 15 


Kato Engineering Co., 1415 First Ave., Mankato, Minn. 


Style: Revolving field type. 

Size: 49-in. long x 21%-in. wide without box or cabinet; 
weight 1325 Ib. 

Service: Generates 75 kva of 400-cycle alternating 
current at 1714 rpm; available in single-phase or 
three-phase, generally 110/220 v on single phase, 
and 120 v single-phase plus 208 v three-phase on 
three-phase, four-wire models; frequencies from 300 
to 500 cycles available by winding and operating 
speed changes; generators designed for inherent 
regulation give 8 to 10% regulation with noninduc- 
tive load if generator speed held within 3%. 

Design: Field coils energized from 125 v d-c exciter 
mounted on collector ring end-bell of alternator and 
driven by alternator shaft extension; main alternator 
shaft rotates on prelubricated ball bearings; available 
with engine, squirrel-cage motor or three-phase a-c 
motor drive; variable-frequency designs available. 
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Short-Interval Timer 16 
Photoswitch Inc., T7 Broadway, Cambridge 42, Mass. 


Designation: Type 30CR3. 

Style: Adjustable nonsynchronous; electronic; se!f-con- 
tained. 

Size: 95-in. high x 6%-in. wide x 4y%-in. deep. 

Service: Accurately controlled timing intervals adjust- 
able from 3 to 120 cycles (1/20 to 2 sec with 60- 
cycle current); accuracy within 2%; rating 10 amp 
at 115 v or 5 amp at 230 v, 50 to 60 cycle a-c, non- 
inductive; draws 25 watts; SPDT switch; ambient 
conditions, 32 to 150 F temperature, 20 to 95% rela- 
tive humidity; conforms with NEMA specifications 
for class 1A nonsynchronous timers. 

Design: Control from momentary or sustained-contact 
switch by selection of proper terminals; terminal 
panel mounted behind bakelite dead-front; timing 
adjustment mounted inside housing. 

Application: Punch press, machine tool and convey0r 
control; automatic filling operations in food and drug 
industries; manual, air or motor-operated welding 
equipment; control of squeeze, heat, cool, etc. times 
on resistance welders when used in combination. 
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mechanical equipment more efficient? 





In the great “U.S.” laboratory at Fort Wayne, “U.S.” tech- 
nicians are constantly studying problems involving all types 
of mechanical equipment with moving parts. Among their 
long list of successes are U.S. Rubber Mountings, which 
isolate vibration, absorb impact and reduce transmitted noise 
on motor cars, trucks and industrial equipment. 

In helping to make machines more functional, more com- 
fortable, more safe, the “U.S.” scientists have at their com- 
mand the great “U.S.” laboratory at Fort Wayne, one of the 
largest and most modern in existence. It contains the finest 
research and development facilities. Many of its tools and 
machines are unique — some were designed by the very tech- 
nicians who use them. These experts and the great “U.S.” 
laboratory are at your service. 





PRODUCT OF 


UNITED STATES RUBBER COMPANY 


FORT WAYNE, INDIANA 


ENGINEERED RUBBER PRODUCTS - 
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What’s U.S. Rubber doing to make 





















THIS IS THE LABORATORY 

in the great U.S. Rubber 

plant at Fort Wayne, Indiana. 

Here engineers work out prob- 

lems involving rubber-bonded-to- 
metal parts and all-rubber products. 


RESULTS OF TESTS showing strength of Adhesion to Metal in 
U.S. Rubber Mountings. The mounting in the middle shows 
the original shape of the 2 adjacent mountings which have 
been “pulled” in a lab test. Note how the metal was badly 
bent before the adhesion failed. The D-nuts were actually torn 
out by the testing machine. 





PRICE 


SEND FOR YOUR COPIES of these free booklets. They contain 
valuable information for the raanufacture of mechanical 
equipment with moving parts. Write to address below. 
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AND MATERIALS 


Small Thread Inserts 17 
Heli-Coil Corp., 47-23 35th St., Long Island City 1, N. Y. 


Style: Small-size helical wire. 

Size: 8-36, 6-40 fine thread; 5-40, 4-40 coarse thread; 
1, 1%, 2-diameter lengths. 

Service: Strengthening tapped threads; high loads on 
threaded holes possible; thread engagement over 
90%; abrasion and corrosion-resistant; can be used 
in aluminum, magnesium, plastic, iron, steel, brass, 
bronze, wood. 

Design: 18-8 stainless steel shaped wire, helically 
formed. 

Application: Assembly of appliances, business ma- 
chines, automotive, aircraft and general manufac- 
turing products. 
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Electric Plugs 18 


Laminated Metals Products Corp., 9993 Broad St., De- 
troit 4, Mich. 


Designation: Waldron Spring-type. 

Style: Double spring-type blades in conventional plug 
body. 

Size: 15g-in. long (min) x 1-in. wide x ¥4-in. thick for 
lamp cords; 1%-in. long (min) x 1-in. wide x %-in. 
thick for heater cords. 

Service: For electrical receptacle connection; rated 15 
amp at 120 v or 10 amp at 220 v; hinged-joint 
spring-type blades insure connection in loose recep- 
tacle holes up to 0.100-in. wide; approved by UL. 

Design: Flexible blades bowed out in both directions 
with spring-type hinge joint at outer edge of blade; 
blade halves spread apart to within %-in. of outer 
end; styrene plug body available in ivory, brown or 
white, furnished with plug blades welded to cordset 
wires and complete plug assembled to wires; replace- 
ment rubber-body plug (shown) also available with 
integral gripping handle and end-cavity insulating 
disk. 
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Running-Time Meter 
R. W. Cramer Co., Centerbrook, Conn. 


Designation: HE2. 

Style: Hermetically-sealed, synchronous-motor-operated 
mechanical register. 

Size: 3%4-in, diam face; 2.800-in. diam body x 2;;-in. 
deep plus yz-in. terminal extension. 

Service: Counting total time to 5 digits in 1/10-min, 
1/10 hr or 1-hr increments; accuracy approximately 
1/60-sec per operation; counter repeats after count 
of 99,999; hermetic sealing gives extended life span; 
power input 4.75 va, for a-c current; can register 
either running or idle time with proper relays; reset 
models can be returned to 0 at any time; meet Armed 
Forces specifications. 

Design: Self-starting synchronous motor operates 
register through gear train; flush mounted. 

Application: On automatic pumps and machines to 
record idle and operating time; vacuum tubes, pro- 
cess equipment, laboratory testing. 
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D-C Capacitors 
General Electric Co., Transformer and Allied Products 
Div., Pittsfield, Mass. 


Designation: CP53. 

Style: Fixed paper-dielectric, tinfoil. 

Size and Service: Capacitance applications in accord- 
ance with “F” characteristics of JAN-C-25 for 100 
v d-c units, or 150 v at 40 C temperature if expected 
life of 1000 hr is satisfactory; capacitance 105% 
rated value at —30 C to 93% at +100 C; full life 
expectancy at temperatures as low as —55 C; — 
signal voltages approaching zero; permissible rippe 
voltages in accordance with section B-3a of JAN -C-26 
(20% peak at 60 cycles, 15% at 120 cycles, 1% at 
10,000 cycles) but will withstand occasional surges, 
100% rating at altitudes to 50,000 ft. 

tance Watt-Second Size (in.) 
(microfarad) Rating width x depth x height 
3 . 2% x1*x % 
8 . 2% x2*x2 
10 . 2% x2*x2 


* Plus }j-in. front extension for solder-lug terminals. 
Design: Thin paper, tinfoil capacitors with extended- 
foil construction; Pyranol treated; hermetically 
sealed in metal cases with bright hot-tin-dipped 
finish. 


For more data circle MD 20, Page 189 


MACHINE DesiGnN—August 1951 





19 


ster 
set 
ned 


ites 


to 
To- 


cts | 


DVERTISEMENT 


POWDER 
ETALLURGY 


ARTS EFFECT OPERATING SAVINGS 


sst-conscious users of production 
machinery are becoming increasing- 
ly aware of the over-all savings 
made possible in the operation of 
machines equipped with “COMPO” 
ad “POWDIRON” bearings and 
Maintenance expenses are 
reduced, since in many instances 
“COMPO” and “POWDIRON” need 
no re-lubrication during the life of 
the equipment. When more severe 
conditions do require re-oiling, the 
job is extremely simple—it is only 
necessary to bring oil into contact 
with the part. Even this simple at- 
tention is required only at infre- 
quent intervals. 


OTHER OPERATING SAVINGS 


The “COMPO” and “POWDIRON” 
method of lubrication maintains an 
oil film on the surface of the bear- 
ing or part at all times, thus pre- 
senting metal-to-metal contact. This 
feature reduces wear and prevents 
soring of shafts. Bearing re- 
placement is a very rare occur- 
rence, and machine downtime is 
greatly reduced. 

























Electric drills equipped with ‘‘COMPO"’ bearings 
Twn smoothly and quietly, with minimum mainte- 
nonce requirements. 


HOUSEHOLD AND BUSINESS 
APPLICATIONS 


While the average user of house- 
hold appliances or business ma- 
chines is less aware of operating 
costs than the industrial executive, 
the long life and simple mainte- 
hance of “COMPO” and “POWD- 
FRON” are important selling ad- 
— in these types of products 






The manufacturer can build these 
800d-will features into his products 
at surprisingly low cost, since the 
Powder metallurgy process is in- 
erently economical, especially in 
iq volume runs. Information on 








Specific applications may be ob- 
ined from Bound Brook Oil-Less 
NJ hg Company, Bound Brook, 


HINE DESIGN—August 1951 


MPO” and “POWDIRON” for 














“POWDIRON” are 


2. 
3. 


- Extreme quietness 
- Efficient lubrication 
- Low unit cost 
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*THE 6 OUTSTANDING 
ADVANTAGES OF 


“COMPO” and 


Low operating and main- 
tenance cost 


Low installation cost 


High load capacity at 
high speeds 
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Cost LaF Re 
“COMPO” and “POWDIRON” 


BEARINGS AND PARTS 


Constantly maintained oil film keeps both 
starting and running friction down. Replace- 
ments are virtually nil — relubrication is sim- 
ple, if needed! Incorporate “COMPO” and 
“POWDIRON” bearings and parts in your 
product designs — give your customers the 
cost-saving features they want. 


Cut costs yourself by using stock “COMPO” 
bearings wherever possible — write on com- 
pany letterhead for up-to-minute catalog. 















Send for this FREE Booklet 







“ “COMPO” 
o 
“POWDIRON” 
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AND MATERIALS 


Air Gage and Control 21 


Ateliers de Normandie, 12 bis Place de Laborde, Paris 
8, France 


Designation: Etamic. 

Style: Measurement-respon- 
Sive package controls. 

Service: Automatic gaging to 0.001-mm (0.00004-in.) ; 
control of two or more independent electrical circuits 
to indicate max and min, go or no-go, separation of 
parts into over, under and within-tolerance classes, 
etc.; operation in 0.01-sec; high-pressure air over 60 
Ib per sq in. cleans workpiece so that gage can be 
used simultaneously with operation of grinding ma- 
chine, etc.; air consumption 106 cu ft per hr, line 
pressure 57 Ib per sq in. min. 

Design: High-pressure air supplied through gaging ori- 
fice and two or more calibration orifices with adjust- 
able needle valves; as diameter of piece reaches de- 
sired dimension, air-pressure differential between 
gage tube and needle-valve tube causes manometric 
diaphragm located in bypass between tubes to oper- 
ate electrical circuit; electrical contacts can be used 
to operate signal and/or machine. 

Application: Various gaging heads available for use 
with external and interna] cylindrical, and centerless 
grinders; calibration and control of wire or strip 
thickness; automatic sorting; multiple gaging on 
same workpiece. 
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Ganged Precision Switches 22 


Unimax Div., W. L. Maxson Corp., 460 West 34th 
St., New York 1, N. Y. 


Designation: SAT-1-Z1. 
Style: Double individually 
adjustable precision 
SPDT switch assembly. 
Size: Body size 1}§-in. long x 1%-in. wide x }#-in. 
high; ¥-in. max leaf height, 5-in. extension. 
Service: Closing two circuits simultaneously or in de- 
sired sequence; operating point of switch adjustable 
dz-in.; operating force 1.0 to 2.0 oz per switch; re- 
lease force 0.5 to 2.0 oz per switch; movement differ- 
ential 0.060-in. max; rating as follows: 
Volts Heater Load Lamp Load Motor, Relay and 
(amp) (amp) Solenoid Load (amp) 
110-125 a-c 15 10 
220-250 a-c 5 
6-8 d-c 20 
12-14 d-c 20 
24-30 d-c 2 
110-115 d-c 0. . 0.03 
220-230 d-c 0.2 0.2 0.02 
Design: Allen head screw, with elastic type stop nut, 
adjusts point where U-spring bears on operating 
pin; contact separation 0.010-in. nominal; pretravel 
and overtravel provided; terminals—solder-lug, 
screw, screw with ear or front-facing screw with 
cup washers; leaf actuator in style specified, on 
either side of switch; two or more switches can be 
actuated in unison or sequence. 
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Insulated Crimp-On Terminals 23 
Thomas & Betts Co. Inc., 58-A Butler St., Elizabeth 
1, N. J. 


Designation: Sta-Kon. 

Style: Integral assembly of 
tongue and barrel, bronze 
sleeve and insulating 
skirt. 

Size: For AWG and AN 
wire sizes 22, 20, 18, 16, 

14, in no. 6 and 10, ¥ and 
%%-in. stud sizes; for AWG 12, 10, in no. 6, 10, 4 and 
%-in. stud sizes. 

Service: For maximum protection against short-circuit 
on closely-spaced terminals; insulation formulated 
to give dielectric strength (short time) of 385 v 
per mil; volume resistivity 4.5 x 1015 ohms per cm; 
power factor 0.014 at 60 cycles; longer electrical 
average path due to built-in air gap; grip on wire 
exceeds AN specifications; insulation remains stable 
at high temperatures, is slow-burning and self-ex- 
tinguishing, withstands baking temperatures of stan- 
dard insulating varnishes; insulation resists attack 
by hydraulic fluids, gasoline, naphtha, cleaning 
agents; approved by UL; meets Air Force-Navy 
specifications. 

Design: Copper tongue and barrel, bronze sleeve and 
molded nylon insulating skirt press-fitted together 
and locked by flaring copper barrel; assembled on 
wire by crimping barrel on end of bare wire with 
special tool; color-coded in red, blue and yellow; 
wire size stamped on terminal. 

Application: Instruments, control apparatus, electronic 
equipment, aircraft, appliances. 
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Magnetic Contactor 24 
R-B-M Div., Essex Wire Corp., Logansport, Ind. 


Style: Magnetic; normally-open contacts. 


Size 35,-in. high x 3;-in. deep; width depends on num- 
ber of poles. 

Service: For 25-amp duty, 600 v max, 25-60 cycles aC; 
rating polyphase, 3 hp at 110 v, 5 hp at 208-220 Vv, 
7% hp at 440/550 v; rating, single-phase, 1% hp 4 
110 v, 3 hp at 220 v, 5 hp at 440/550 v; 2 to 5 pole 
construction, reversing and nonreversing; normally- 
open contacts only; can be mounted directly om 
grounded surface. 

Design: E-type magnet with floating armature; solder- 
less terminal lugs for no. 6 wire standard, screw 
terminals special; steel base with neoprene mounting 
grommets; interchangeable with 10, 15 or 25-amP 
sizes with same number of poles; open or enclosed 
types; can be furnished with power poles and con 
vertible interlocks. 

Application: Machine tools, electric hoists, overhead 
door operators. 
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23 & miniature Ball Bearing 25 
beth Miniature Precision Bearings Inc. 
101 Carpenter St., Keene, N. H. 
a 
y 
and 
cuit 
ited JF style: Miniature pivot, ball. 
A Size: 1.5 mm OD; 1.2 mm wide; 
saat weight 0.019-gram. 
~ Service: Antifriction bearings for re- 
ble latively heavy loads under shock 
ex- and vibration conditions; OD = ‘ 
an- erance +0, —0.0002-in.; rating Vi d 
thrust. 
sf taco coe et SaVed... By a Dow Corning Silicone 
ing Design: Pivot shaft holds four 1/64- 
AVY in. balls in place; raceway de- , : sa 
signed so es eases mass is at The pelt of many a mechani- __perative it is to prolong the 
int of greatest strain. . s , . 
vo ag cal rabbit has been saved by life and to increase the relia- 








NEW PARTS 


Application: Precision instruments, 
servomechanisms, gyros, textile 
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on 
rollers, fishing reels. ‘ ci i i ‘ 

= drive them with Dow Corn-_ _H insulation made with Dow 

ing Silicone (Class H) elec- Corning Silicones. 

- trical insulation. That's a For about twice the cost, 
modern Aesop's fable* un- you get ten times the life; for 
covered by our Atlanta office. a few hundred dollars, you 

i #._X__2_3_.B_ 2 Here’s the moral. When save several thousand dol- 
. our private or corporate life lars in lost production, man 
44 F Accordion Sleeve 26 ere tet ‘i ~ nl 
4& A Mfg. Co., 2017 W. Clybourn, depends upon continuous hours of labor, maintenance 
Milwaukee 3, Wis. operation, specify Dow costs and repair bills. 
Corning Silicone insulated Write today for more in- 
motors, generators, trans- formation on how you can 
formers or solenoids. The keep ahead of the pack with 
more it costs you to permita Dow Corning Silicone (Class 
tens Guittin. motor to fail, the more im-  H) Insulation. 
Style: Telescoping bellows sleeve. This fable can be and has been acted upon to 
Size: From 1 in. ID x 2 in. OD to he | dable hid f f th 
12 in. ID x 24 in. OD; lengths 2 save the less expendable hides of some of the 
- in. to 30 ft. most able electrical maintenance engineers. 
; Service: Protecting working parts; 

©, impervious to oil and water; non- 

. hygroscopic; compresses to fit ir- 

; regular shapes; will not crack un- 

“ der temperature changes. 

y ff Design: Fabricated from high ten- 

sile strength neoprene-impregnat- 

ed fabric of uniform thickness. | ae 
- I} Application: Lead screws, hydraulic | OW CORNING CORPORATION, MIDLAND, MICHIGAN 
Ww +4 ’ . . P ° . 

ra i i PI d formation including list of Class H 

: ms, slides, etc., on machines. nn? ; pods acy gg tk - DOW CORNING 

ne 

| Cc owe 
d l 

| 









ATLANTA e CHICAGO e CLEVELAND « DALLAS « LOS ANGELES © NEW YORK 
WASHINGTON, D.C. ¢ In CANADA: Fiberglas Canada Ltd., Toronto « In GREAT BRITAIN: 
Midland Silicones Ltd., London. 
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ENGINEERING DEPARTMENT 


For additional information on this new equipment, see Page 189 


Function Plotter 27 


Minneapolis-Honeywell Regulator Co., Brown Instru- 
ments Div., Wayne & Windrim Aves., Philadelphia 
44, Pa. — , 


Designation: ElectroniK. 

Style: Pen-marking with in- 
dependent electrical cir- 
cuits to control pen travel 
and chart movement. 

Service: For plotting curves 
showing y = (ff) for any two continuous related 
variables; pen traverse x controlled by one variable, 
chart movement up or down controlled by second 
y; available with full-scale 1l-in. pen traverse in 
24, 12, 4% or 2 sec, full-scale 15-in. chart traverse 
in 24, 12 or 4 sec; dead zone 0.06% of span; fur- 
nished in two styles, one for d-c actuation of each 
variable, one for d-c pen actuation and selsyn-motor 
chart actuation. 

Design: D-c actuation through null-balance servo sys- 
tem for each variable, selsyn motor can be used for 
chart drive with matching motor supplied by user; 
push-button starting; can be furnished with induct- 
ance bridge operation for pen, and auxiliary op- 
erations pen. 

Application: Plotting speed vs. torque, stress vs. strain, 
engine speed vs. governor position, pressure vs. dis- 
placement, etc. 
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Decade Inductor 28 


Hycor Co. Inc., 11423 Vanowen St., N. Hollywood, Calif. 


Designation: 700 Series. 

Style: Toroidal coils with selector 
switch. 

Size: 5%-in. long x 3-in. wide x 
2%-in. high. 

Service: Inductance over full range in 10 equal steps; 
tolerance 2%; good stability, low hum a max- 
imum inductance, type 700—0.010 h, type 701—0.1 
h, type 702—1 h, type 703—10 h. 


Type ———-Q Facter-—————_ 
1000 4500 20,000 
cycles cycles cycles 
700 40 75 40° 
701 60 125 60 
702 60 125 60 
703 60 125 oe 


Self-Resonant 
Frequency 
(cycles) 


60,000 

21,000 

5,400°* 

* 60 at 10,000 cycles. ** 15,000 in position 1. 

Design: Five toroidal inductors connected in various 
series by pen (plus zero) rotary wafer-type 
selector switch; coils, nearly astatic to external mag- 
netic fields, are impregnated with chemically inert 
wax and potted together. 

Application: Design and experimental work on filter 
networks, equalizers, tuned circuits. 
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Young’s Modulus Tester 29 


Electro Products Inc., 4501 N. Ravenswood Ave., Chi- 
cago 40, Ill. 

Designation: Sonometer. 

Style: Packaged oscilla- 
tor, amplifier, and am- 
plifier resonance indi- 
cator with separate me- 
chanical driver unit and 
crystal pickup. 

Size: 22 in. wide x 20 in. 
high x 15-in. deep. 

Service: Determining Young’s modulus by driving test 
sample into torsional or flexural vibration; use of 
special formula involving specimen weight, resonant 
frequency and factor depending on shape, size, mode 
of vibration and Poisson’s ratio gives Young’s modu- 
lus; oscillator frequency controllable from 20 to 
20,000 cycles per sec; less than 2% drift; power con- 
trolled from fraction of watt to 18 w; 115 v, 60 cycle 
a-c operation. 

Design: Sufficient power fed to driver, placed at one 
end of sample, to vibrate sample under flexure or 
torsion; by tuning oscillator through frequency range, 
modes of vibration and resonant frequencies can 
be determined through pickup, amplifier resonance 
indicator and cathode-ray oscilloscope (not furnished.) 


Application: Testing metal products, plastics, hood 
materials, concrete. 
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Torque Meter 30 


Baldwin-Lima-Hamilton Corp., Philadelphia 42, Pa. 


Designation: SR-4, 
Type A. 

Style: Self-contained; 
resistance wire strain 
gage bonded to shaft; 

Wheatstone bridge circuit. 

Size and Service: Max calibration inaccuracy ~ 4%: 
120% of rated torque causes no adverse effects; 
150% causes small zero shift; mechanical or elec- 
trical failure at point in excess of 300% of rated 
torque; resistance across power input terminals at 
70 F 350 + 2 ohms, same across output; tempera- 
ture limit 140 F; supply voltage up to 12 v a-c, max 
to 25 v ac; 






Shaft 


Capacity Max 
(in.-Ib) ‘ (in.) 
100 7000 0.500 
200 0.500 
500 0.875 
1000 0.875 
2000 501 
5000 1.501 
12,000 2.501 
19% x 7% - 


30,000 2.501 
* Water cooling for speeds above 3000 rpm. 

Design: Four arm Wheatstone bridge circuit, temperé 
ture compensated against variation of zero and out- 
put; slip rings on shaft and nonrotating brush 4 
sembly energize strain gage bridge; type A-1¢, A-30 
have provisions for water cooling. 
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Strain Gage 31 


Baldwin-Lima-Hamilton Corp., Ed- 
dystone Div., Philadelphia 42, Pa. 









Designation: Type PA-3. 

Style: Paper base, flat bonded wire 
grid. 

Size: Gage length }j-in., width *4- 
in.; overall length 1% in., width 
#%-in.; min trim width 43-inch. 

Service: Measuring strains up to 

10%; gage factor 2.0; nominal re- 

sistance 120 ohms. 

: Gaging element consists of 
cupro-nickel wire looped back and 





Underwriters’ Approved. 
600 Volts AC 



















Non-Reversi 











. = 1 = eal ee -_ —— 2 to 4 Pole 2-3/4” w. x 3-5/8” h. x 3-5/16" d. 
and sandwiched between two thin- ” ” ” 
cle cement supplied. gayi - 
2 to 4 Pole 5-9/16” w. x 3-5/8” h. x 3-5/16” d. 
~ Note: 10 and 15 ampere contactors have same mounting and over- 
ze, all dimensions. 
an ACCESSIBILITY ; 
a) To replace contacts, it is not necessary to disassemble the complete 
od For more data circle MD 31, Page 189 contactor. Just remove the parts ape ae the stationary and 
movable contacts. Contacts can be replaced without disturbing 





wiring. To change coil, remove magnet frame and coil assembly 


Drafting Table 32 only. (See illustration below.) 


Stacor Equipment Corp., 1891 At- 
lantic Ave., Brooklyn 33, N. Y. / FLEXIBILITY 







Using a screw driver only, you can easily change any pole from 
normally open to normally closed. No special parts required. 10 
and 15 ampere parts are interchangeable. 

RELIABILITY 
Laboratory tests involving millions of operations, plus field serv- 
ice of thousands of R-B-M contactors on door operators, radio 
transmitters, packaging and weighing machinery, hoists, machine 


tools and many other industrial appli- 
cations offer proof of dependable, 
trouble-free performance. 


ADVANCED DESIGN 
Melamine Insulation. Molded coil 
housing. Ilsco solderless connectors. 















Designation: EB6036B. 













_— steel with adjustable 50/60 cycle magnet coils. Palladium 
/ . ‘ 
- Size: Board sizes 36 in. high x 60 silver contacts. Stainless steel self-con- 
x 2 wide; 36 in. high x 72 in. wide; tained contact springs. 
in. high x 72 in. wide. Where space is a factor, and accessibility a 
Design: (1, 2) Steel 4-post base and must—use R-B-M industrial contactors. Initial 
foot rest; (3) two all steel adjust- low cost plus dependable performance will 
ing devices to adjust board angle; save you money. Write for Bulletin 600 and 
(4) steel shallow reference drawer, price list on your company letterhead. 
36 x 28 x 2 in; (5) steel tool Address Dept. B-8 





drawer with lock, 2 keys and tool 
tray, 10 x 27 x 5 in; table avail- 
able with both drawers, tool draw- 
er only or without drawers; 
smooth finish kiln dried soft wood 


top; (7) pressed wood dust cover Xx Wi R E COR P. 


hard baked gra ini 
y enamel finish. 


MANUAL AND MAGNETIC ELECTRIC ONTROLS 
FOR AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 
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ENGINEERING DEPARTMENT 
Portable Tachograph 33 


O. Zernickow Co., 15 Park Row, New York 7, N. Y. 


Designation: G12, G24, 
G48. 

Style: Recording pen 
mechanism attached to 
hand tachometer; port- 
able. 

Size: 10%-in. long x 3%- 
in. wide x 4%-in. high; 
2%-in. wide chart paper. 

Service: Records rpm or fpm, speed fluctuations, ac- 
celerations and decelerations; five rpm speed ranges 
for each instrument—G12, 30-120, 100-400, 300-1200, 
1000-4000, 3000-12,000-—_G24, 60-240, 200-800, 60-2400, 
2000-8000, 6000-24,000-—-G48, 120-480, 400-1600, 1200- 
4800, 4000-16,000, 12,000-48,000; fpm speeds half of 
above values using 6-in. diam wheel supplied; two 
paper speeds provided, %-in. and %-in. per sec; 
each speed range records over full paper width; ac- 
curate to within 0.5% at any reading; tachometer 
not affected by electricity, magnetism, temperature 
changes, moisture. 


Design: Paper travel and timing mechanism operated 
by spring motor; disk-drawn horizontal lines cor- 
respond with dial divisions; vertical time division 
marks drawn at 1-sec intervals; tachograph damp- 
ing accomplished with high-speed light wind vane 
with beryllium bearings; balanced tachograph mech- 
anism has ground hard steel spindles, steel or bronze 
gears, cast aluminum alloy housing with anodized 
gear-shift cap and bezel ring. 
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Recording Voltmeter 
Bristol Co., Waterbury 20, Conn. 


Designation: Series 500. 

Style: Single-range moving-iron 
type automatic pen recorder; 
wall, surface or flush-panel 
mounting. 

Size: Housing—14% in. high x 
10% in. wide x 5% in. deep; weight 17% Ib; 8 in. 
diam circular chart. 

Service: Continuous record of voltage; accuracy +1% 
of full scale value; chart rotation speeds—(with 
single-speed spring drive) 12 hr, 24 hr, 48 hr, 7 
days—(with two-speed spring drive) 24 hr and 7 
days, 48 hr and 7 days, 2 and 8 hr, 96 min and 24 
hr, 15 min and 1 hr—(with electric drive) 30 min, 
8, 12, 24, 48, 72 hr, 7, 30 days— (with electric and 
reserve spring drive) 24 hr or 7 days; records in 
90-130 or 140 v range with 6.5 va load, 96.5% power 
factor, in 180-260 or 280 v range with 14 va load, 
73.4% power factor. 

Design: Moving-iron type actuating mechanism with 
eddy-current permanent magnet damper; die-cast 
corrosion-resistant aluminum case, moisture, fume 
and dust-proof; available with %-in. conduit or in- 
sulated open terminal stud connections; stainless 
steel ball bearings, shockproof mounted; inter- 
changeable spring, synchronous motor, or synchro- 
nous motor with reserve spring chart drive; case 
sealed with sponge-rubber gasket; portable, pole- 
mounted and double-range instruments available. 
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High-Speed Recorder 8 
Offner Electronics Inc., 5320 N. Kedzie Ave., Chicago 
25, Il. 


Designation: Dynograph Re- 
cording Assembly. 

Style: Direct pen writing 
high-speed oscillograph, 
chopper-type amplifier and 
power supply in three sepa- 
rate units. 

Size: Three channels; oscillograph has provisions for 
total of ten; roll or folded paper to 12% in. wide. 

Service: High-speed pen recording of rapidly fluctuat- 
ing data; pen response 1/120-second; sensitivity 150 
mv d-c per cm pen deflection; linearity within 1% 
for total deflection of 4 cm, decreasing up to total 
deflection of 7 cm; paper speeds 0.5, 1, 2.5, 5, 10 
and 25 cm per second through change-gears; sta- 
bility attained through high a-c amplification of d-c 
input voltage; true differential input obtained by 
electrically isolating source from amplifier with in- 
put transformer coupling; reluctance type pickups 
may be used directly. 

Design: D’Arsonval-type pen movement operating in 
strong magnetic field of approximately 10 kilogauss; 
high current through low (6 ohm) resistance coil 
gives strong torque on pens; restoring force supplied 
by heat-treated beryllium copper torsion rod with 
minimum hysteresis. 

Application: Recording rapid transients, vibration, tem- 
perature, stress and strain. 
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Translucent Reproduction Paper 36 


Eastman Kodak Co., Industrial Photographic Div. 
Rochester 4, N. Y. 


Designation: Kodagraph Autopositive Paper, Trans- 
lucent. 

Style: Translucent silver-sensitized photographic paper. 

Size: 8 x 10, 8% x 11, 8% x 14, 9 x 12, 11 x 14 in 
sheets in 100 or 500 sheet packages; 11 x 17, 12 x 18, 
14 x 17, 17 x 22, 18 x 24, 20 x 24, 24 x 36 in. sheets 
in 50 or 250 sheet packages; 8%, 9, 12, 20 in. width 
rolls in 60, 100 or 250 ft lengths; 24, 30, 36, 42 in. 
width rolls in 30, 100, 250 ft lengths; special sizes 
available. 

Service: Intermediate paper for reproduction of origi- 
nals; direct-to-positive intermediate prints on stand- 
ard reproduction equipment in ordinary room light; 
processed in standard photographic solutions; mols 
tened lines erase with ordinary pencil eraser; dé 
can be read through back of paper; corrections can 
be made in pencil or pen. 

Design: Silver emulsion on translucent paper base: 
Kodagraph Sheeting Yellow or Orange must be U 
as filter in front of light source. 

Application: For making blueprints or direct-process 
prints from opaque originals, blueprints or direct 
process prints. 


For more data circle MD 36, Page 189 


MACHINE DESIGN—August 195 





EFTESS,_ SSTRSPFST. SSISIRSEF. RP EGZEE-. 


ao 
EZ 


pega im @ FeoR3 Fm SV ESELRAZS. K 2AF8T2., RFS 






35 


cago 





lied 


per. 


18, 
ets 
dth 

in. 
zes 


igi- 
pis- 


tail 
can 


ess 
ct- 





rl (e 


Roller Bearings 
ghafer Bearing Corp.—Full line of industrial 
bearings and mounted units including 
blocks; flange, flange cartridge, cart- 
ive duplex, take-up, and take-up and frame 
nits; and unmounted roller bearings is de- 
in 56-page illustrated catalog No. 51. 
rs feature concave rollers operating be- 
matched convex races which assure 
f-alignment, high shock load capacity and 
ow friction. 


Valve Sea 

Rodic Chemical & Rubber Corp.—12-page il- 
strated booklet presents Rand Seal principle 
hat permits designing valves for handling 
1 and similar process liquids that con- 
ain rust, sand or other abrasive contamina- 
on, Rubber component of this seal is of 
h quality synthetic rubber compounded for 
aximum resistance to oils, solvents, greases, 
steam and water. 


t), Vibrationproof Fasteners 


Shakeproof Inc.—24-page illustrated booklet 
“agembly Suggestions’’ is made available to 
assist designers and product engineers in 

tion of fastenings best suited for specific 
ts. Included is explanation of 
manufacturing facilities available at company 
and display of typical special defense products. 


62, Bimetal Strip Thermostats 


Stevens Mfg. Co.—Illustrated bulletin L-4079 

describes type W bimetal strip thermostats for 
we in refrigerators, electronic and avionic 
devices, fans on rectifiers and industrial ap- 
paratus. Various terminal arrangements 
available in adjustable and nonadjustable 
styles, dimensional drawings, schematic dia- 
grams of operating principle and typical re- 
sponse curve are included. 


83, Industrial Products 


Bendix Aviation Corp.—44-page illustrated 
brochure ‘“‘Bendix and Your Business’ gives 
details of engineering and production facili- 
ties of the many divisions of this company. 
Components made for agriculture, automotive, 
aviation, construction, electronic, military, 
marine, lumber, metalworking, petroleum, pub- 
lic service, railroad and textile fields are 
shown and detailed. 


44. Stainless Pipe 


Carpenter Steel Co., Alloy Tube Div.—Ad- 
vantages of light walls that conserve critical 

and reduce installation costs are outlined 
in data sheet ‘‘How You Can Get More Stain- 
les Steel Pipe for Your Money’’ on Schedule 
5 light weight stainless pipe. Technical data 
-— thickness, pressures and strength are 


85. Glass in Electric Products 


Corning Glass Works—‘‘Glass in the Design 
of Electrical Products’’ is title of 8-page illus- 
trated bulletin No. B-88. In addition to pre- 
senting typical uses of glass in electronic and 

components, complete properties of 
hel of glass are tabulated for quick 


86. Metal Fabricating Facilities 


Hupp Corp., Globe Stampin 
+» g Div.—Complete 
“uipment which is available for defense and 
ing tract work involving production stamp- 
metal fabricating and finishing is de- 
1 in 12-page illustrated ‘‘Facilities Re- 
lsts Companion 4-page illustrated bulletin 
presses ranging from 1 to 350-ton 
sapacity and other machines which are avail- 
for contract work. 


87. Cushioning Materials 
Sponge Rubber Products Co.—8-page illus- 
pockiet “Package Cushioning’’ outlines 
— of Texlite rubberized hair and wool, 
latex foam rubber, Spongex sponge 
ad Be Spongex Cell-Tite unicellular rubber 
gex Plastic No. 1 unicellular plastic. 
Properties and uses are described. 


8. Ol! Purifiers 


wa amtn-Crane Corp.—Savings effected through 
purification equipment for hydraulic, 
ng and cutting oils and coolants are 
4-page illustrated bulletin. Case 
are presented on oil purification for 
} Molding machines and machine tools. 
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89. Electric Motors 

Wagner Electric Corp.—General information 
regarding available sizes of capacitor start and 
repulsion start single phase induction motors 
and polyphase motors in open type squirrel- 
cage, explosionproof totally enclosed, cast iron 
frame and fan cooled models is presented in 
4-page illustrated bulletin MU-94. 


90. Strain Gages 

Baldwin-Lima-Hamilton Corp.—Descriptions 
and specifications of SR-4 Post-Yield resist- 
ance wire strain gage, suitable for strains up 
to 10 per cent, are given in illustrated bulle- 
tin 322. 


91. Design Facilities 

Sola Electric Co.—24-page illustrated book- 
let describes research, design and production 
facilities of company. Emphasis is plaeed on 
expansion since end of World War II. Com- 
pany makes constant voltage, lighting and 
wide variety of specialty air-cooled transform- 
ers, 


92. Plastic-Surfaced Plywood 

Douglas Fir Plywood Association—Issued as 
reference manual, this catalog folder describes 
plastic-surfaced plywood, Types available, 
properties of overlay panels and possible ap- 
plications in building and industry are illus- 
trated. Also included are recommendations 
for use of premium-surface pane] material. 


FOR MORE 


INFORMATION 


93, Wire Cloth & Screen 


Cambridge Wire Cloth Co.—4-page illustrated 
bulletin Noe. 87 gives available weaves and 
mesh sizes of woven wire cloth, wire screen 
and filter cloth for special applications, 


94. Dynamometers 

General Electric Co.—Details on 250-v de dy- 
namometers for direct-connection testing of in- 
ternal combustion engines, electric motors, 
pumps, blowers and compressors are described 
in 4-page illustrated bulletin GEA-5552, In- 
cluded is table of full-load horsepower and 
speed ratings and chart showing typical per- 
formance curves. 


95. O-Rings 

Arrowhead Rubber Co.—S-page illustrated 
catalog No. 502B presents engineering infor- 
mation and data on design for proper installa- 
tion of O-rings. Gland groove design infor- 
mation and O-ring and gland groove dimen- 
sions are included. 


96. Leather Belting 

E. F. Houghton & Co.—Practical mainte- 
nance suggestions as well as complete engi- 
neering data are included in 16-page illustrated 
bulletin ‘‘Houghton’s Treaded Leather Belting’’. 
Belt formulas, horsepower ratings of various 
size shaftings at various speeds, procedure for 
making belts endless on pulleys, types of mo- 
tor bases and other information presented. 
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97. Centrifugal Castings 

Shenango-Penn Mold Co., Centrifugal Cas- 
ings Div.—Range of component machine parts 
and assemblies produced by centrifugal casting 
method is subject of two illustrated bulletins. 
No, 150 covers nonferrous metal parts includ- 
ing bronzes, Monel metal, nickel, aluminum 
and special alloys, while No. 151 features parts 
of Meehanite metal, Ni-Resist and special iron 
alloys. 


98. Woven Wire Conveyor Belts 

Korb-Pettit Wire Fabrics & Iron Works Inc. 
—40-page illustrated catalog No. 31 contains 
specifications and detailed descriptions of stand- 
ard and special wire conveyor belting weaves. 
Power formulas and construction details are 
included, as are suggestions for prolonging 
belt life and increasing efficiency. 


99. Steel Tubing 

Brainard Steel Co., Tubing Div.—8-page il- 
lustrated booklet shows fabrication and typical 
application of welded mechanical and struc- 
tural steel tubing. Tabular data on weights 
per linear foot plus size and gage tolerances 
for both hot and cold rolled carbon steel is 
presented. 


100. Magnetic Separators 

. Co. — “‘Non-Electric Permanen 
Magnetic Separators for Tramp Iron Removal’’ 
is subject of 16-page catalog No. 15. De- 
scriptions of separators and engineering data 
including photos, drawings and specifications 
are given as well as information on selection 
of appropriate separators and on available 
engineering service. 


101. Electrical Connector 

Cannon Electric Co.—Illustrated data sheet 
RCS-1 covers CS tandem connector for electric 
analog computors which is also adaptable to 
other applications such as alternating current 
network analyzers. It has low resistance and 
capacitance qualities and single large silver- 
plated brass contact with %-in. diameter, 


102. Packing and Gaskets 
Raybestos-Manhattan, Inc., Packing Div.— 
Ninety-five types of packings and gaskets are 
described in 32-page illustrated catalog P-100C. 
Construction features, service r dations 
and size information is furnished on each item. 
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103. Pneumatic Vibrators 


SPO, Inc.—lIllustrated bulletin No. 50 de- 
scribes series 77 air-actuated vibrators for 
such applications as removing match plate 
patterns from sand molds, feeding smal] parts 
for assembly, settling mixes in concrete block 
and vault machines, and vibrating packaging 
tables. Vibrators deliver from 2200 to 6000 
impacts per minute operating on standard 80 
psi air line pressure, 


104. Black Oxide Process 
Mitchell-Bradford Chemical Co.—4-page il- 
lustrated bulletin MB-3 describes Black Magic 
type A black oxide process for steel and iron. 
One-bath process solution operates at boiling 
point of 290° F. It affords high corrosion 
resistance, blackens heat treated parts easily, 
decreases time cycle and is self-rectifying. 


105. Plastic Materials 

Formica Co.—Twelve 2-page catalog sheets 
present latest data on various Formica plastic 
products including rolled and molded sheet, 
tubing and rod. Inserts include index, military 
specifications, thickness tolerances and com- 
plete specifications on various grades of plastic 
laminates. , 


106. Metal Castings Impregnant 

Archer-Daniels-Midland Co.—9-page techni- 
cal bulletin No. 501 describes Armetol, an im- 
pregnant for magnesium alloy, aluminum 
bronze and other nonferrous castings.. Infor- 
mation on equipment plus a complete impreg- 
nating procedure is included. 


107. Flat-Top Conveyor Chain 

Chain Belt Co.—20-page illustrated bulletin 
51-60 presents details of construction and 
practical applications of Rex TableTop con- 
veyor chain. Data on strength, weights, di- 
mensions and prices are included, along with 
section on Rex FilexTop and Baldwin-Rex 
PlateTop conveyor chains and Rex Double 
Flex chain. 


108, Coil Springs 

Dudek & Bock Spring & Mfg. Co.—4-page 
brochure pictures wide variety of coil springs, 
wire forms and metal stampings. Accommo- 
dation sizes on coiling, wire forming and 
stamping equipment are given as well as list- 
ed manufacturing variations for coil springs. 
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109. Spectrometer 

Titan Metal Mfg. Co.—Quantometer 
reading spectrometer, capable of giving 
curate analyses of brass and bronze 
automatically in a few minutes, is f 
in 8-page booklet ‘‘Control—the Key to 
provement in Quality Products.’’ Other 
trol methods used in fabricating brass ay 
bronze rods, forgings, castings, welding my 
and wire are also illustrated and described, 


110. Flexible Shaft Tools 


8. 8. White Dental Mfg. Co., Industria] Dy 
—650-page catalog T-51 provides listing of 
range of Flexarms and components; ; 
accessories such as rotary files, carbide 
and abrasive points; flexible shaft cor 
tions and accessories; resistors and 
plastics for caps and plugs. Misce 
products such as bench lathe, mirrors, 
belts and blowpipes are covered. 


111, Cast-Weld Construction 

Steel Founders’ Society of America 
booklet presents data on technical d 
ments in cast-weld construction field, 
examples of metals conservation, prod 
economies, improvements in functional 
sign and other engineering gains. Related 
design considerations as well as c: 
principles are covered. 


112. Vibration Testers 


All American Tool & Mfg. Co.—6-page 
trated folder ‘“‘How Much Vibration 
Your Product Stand?’’ gives specifications 
other technical data on six models of 
tion fatigue testing machinery. Testers 
able pretesting of parts or assemblies to 
cover beforehand inherent weaknesses in 
sign or selection of materials. 


113. Aircraft Fasteners 
Tinnerman Products, Inc.—Devoted 


der MIL-N-3337 specifications which g 
sheet spring nuts. Detailed specifications 
well as possible applications are given for 
Speed Nut. 
114, Stroke & Revolution Counters 

Production Instrument Co.—Illustrated bul- 
letin covers stroke and revolution counters fur- 
nished with five or seven-number wheels; 
knob or key reset; right, left or double shaft 
extension and, top coming or going operation. 
Dimensional diagrams and prices are als 
given. 
115. Automatic Oilers 

Trico Fuse Mfg. Co.—Wide variety of vit 
ible, automatic oilers for constant level, grav- 
ity, wick, underfeed, multiple and large a 
pacity gravity feed applications is illustrated 
in 4-page broadside, series 4900. Useful a 
a 17 x 22 in. chart when opened, folder offers 
suggestions for eliminating waste and 
olling operations. 


116. Air Compressors 

Quincy Compressor Co.—12-page illustrated 
booklet ‘‘Air Makes Things Hum’’ shows typl- 
cal applications of air compressors for cot 
trolling, spraying, starting, braking, lifting, 
painting, operating, lubricating, conveying, 
packaging, blowing and holding. Cited uses of 
compressors are offered as suggestions fr 
other applications. 


117. Portable Pyrometers 

Wheelco Instruments Co.—Model 4 and 2865 
portable pyrometers suitable for measuring 
t ferrous ~~ - 
maintaining consistant temperatures in 
dyes and chemicals are described in bulletin 
PPY-1. Specifications on thermocouple P 
ers and tips are tabulated, and separate 
sheet provides listing of scale ranges. 


118, Synchronous Motors 

Ideal Electric & Mfg. Co.—‘‘Ideal Low Speed 
Synchronous Motors for All Industrial Applica: 
tions’”’ is title of 8-page illustrated bulletin No. 
502 which deals with 100 to 5000-hp 
in various types of constructions. 


119, Stock Castings 

Motors & Metals, Inc.—Illustrated stock list 
includes standard stock items cast in Meehit 
ite metal. Specifications for squares 
flats, rounds, bushing and tubes, flat - 
rings, angles, channels and tees are includ 


120. Miniature Bearings 
Landis & Gyr, Inc.—lIllustrated catalog No 
7 lists data on over 250 types and sizes 
miniature and instrument ball and roller bear 
ings. Line drawings show typical applications 
data are given for load calcul 
tion, shaft and housing fits, and maintenance. 
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R ELATIVE ANGULAR ADJUSTMENT betwe 
| two rotating parts joined by a speed-responsive cou 
| ling can be varied to give an angular adjustment ; 
| one direction up to a certain rotational speed and ; 
adjustment in the other direction above that critic, 
speed. Either input or output shaft is splined to 
sleeve connecting the shafts. This sleeve is helical] 
splined to one and straight splined to the other sha 
Axial movement of this sleeve causes a relative ang 
| lar movement between input and output shafts. Th 
| 
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| speed-responsive sleeve is linked to centrifugal weight 
that move the sleeve in one direction until the link 









This pawl is a 
vital part 
of a Bazooka 























* in tool steel to maximum 
tolerances of +.003” 
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Casting Engineers, Inc., 
can produce this part for 19c because our method of 
investment casting permits the use of mass produc- 
tion principles by casting, in this instance, 108 pieces 
at one time. 










































Investment Casting 
eliminates handling of raw material stock. 





age is at the over-center position. If the coupllil 
| speed increases further, the linkage is thrown past 
| over-center position, if desired, after which the slee! 


Investment Casting 
eliminates drill press and operator. 






































Investment Casting — is moved back toward its initial position. Helix angi 
eliminates milling machine and operator. | weights and linkage design can be varied to give di n 

Investment Casting | ferent relative positions of the shafts at vario 
eliminates service failures and spoilage. | speeds as required. The device described in this Pi /,,,, 


| ent, No. 2,549,749, assigned to Bendix Aviation Cong wy, 


Casting Engineers’, Inc. by Walter J. Spengler, has been used to vary ti ter 


method is resulting in substantial economies in the | spark timing ia engine ignition systems ing 

production of metal parts of all kinds, especially | ? s . ; 
those of intricate design or where materials used | Ade 

make it impossible or costly to machine. 

M erat-to-merar CONTACT between bear] Whi 
geen For a guide to important savings, send and journal, when starting hydrodynamic multips perf 
eeore — =~ — ee shoe bearings from the rest position, is prevented wil YT 
3 & o a ne ee | the construction covered in patent 2,538,746. TitMg 5. 
@, , «= | bearing shoes are retained in pressure pockets Hf to g 
Yow cs | in a bushing surrounding the spindle, pressure 0% 4 pe 


| introduced into these pockets through small restric i 
GSC AGNERS Sams ds 
| the shaft is rotating. Oil leaking from the pock# Mae 
INCORPORATED to low-pressure grooves in the sleeve between ‘Bide 
pockets holds the shaft centered prior to starting "I reqy 


2323 BOSWORTH AVENUE, CHICAGO 14, ILL. | until a fluid film builds up under the tilting sho 
| as the shaft speed increases. In addition, pressul J Prob 
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Clear Coatings for 
linc and Steel Stand 
800 hours’ Salt Spray 


Increased use of zinc die castings 
‘==-a% and of zinc-plated steel to replace 
wavailable materials, combined 
with the tight supply of copper, 
tweelll nickel and chromium normally 
coumm used for plating zinc, has focused 
ent ig attention on surface coatings com- 
nd ag rable to plating in service per- 
formance. Unbiased laboratory 
tests show that at least two of the 
dear finishes in the company’s line 
withstand the exceptionally long 
period of 800 hours’ exposure to 
sut spray and to weatherometer 
tests. 


Effectively protect zinc 


These tests demonstrate that DU- 
LAC Clear Universal Lacquer #462 
and CODUR Clear Synthetic Y743 
provide completely satisfactory 
protection on zinc, zinc plated steel 
and steel. Even after the unusual- 
ly severe tests to which these fin- 
ishes were subjected, there was no 
indication whatever either of fail- 





tion of the zinc. 


ue of the coating or of discolora-" 

















with DULAC #462. (Right) A similar panel 
ter 800 hours’ exposure fo salt spray, show- 


Con (left) A zinc-plated steel panel newly coated 
y 
"9 no evidence of attack on the finish. 


Adaptability to Drying Schedules 


ae While both finishes give the same 
itip] Performance, DULAC #462 is an 
Waving coating, while CODUR 
itm *'43 is a baking type. This per- 
- ry choice of the correct finish 
Mw he fit into the drying schedules of 
a 4 particular finishing room. 
jctin 
r “MH Technical Data Bulletin #110 on 
kel Clear finishes igs available from 
tid & Waldstein Co., 430 River- 
g a e Avenue, Newark 4, N. J. On 
shi te uest, M & W Technical Service 


" - . 
wre Ml proble _ will discuss specific 
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simulate copper, 
brass and bronze on products 
like these with 


M&W PLATELUSTRE 


Don’t let critical metals put a needless crimp in your production! 


Take zinc or steel—apply a coating of one of the new PLATE- 
LUSTRE finishes. You wind up with products and parts that 
look so much like copper, brass and bronze that the eye can 
scarcely tell the difference! 


Whether you have been using now unavailable copper and 
its alloys for making products or for plating products, you will 
find these new M & W finishes equally effective in keeping your 
plant running. There are types for air-drying and baking 
schedules — pick the one that best fits your production 
requirements. 

Let an M & W Technical Service Engineer show you—right 
in your own plant—how easy these PLATELUSTRE coatings 
are to use, and what striking effects they produce. Or, if you 
prefer, write for free literature. 


PIONEERS IN PROTECTION 


T5th 
amenesint 





















Solenoid Contactors 


--- A=€ or D-€ ... multi-pole 
construction ...many more uses 


Now you can get fast, positive, consistent operation on 
a wide range of load and control circuits . . . from the finest 
design of solenoid contactor on the market. 

This new Size O a-c contactor brings Ward Leonard’s 
line of solenoid contactors into the 15 ampere range. And 
it comes with as many as 5 poles. Double-break silver 
contacts may be interchanged to form normally-open or 
normally-closed contacts as desired. 

Operating coils are interchangeable with Size 1 con- 
tactor coils. Available also with d-c “power plants”. 

Write for Bulletin 4458. WARD LEONARD ELECTRIC 
co., 58 South Street, Mount Vernon, N.Y. Offices in 
principal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 


BR calO-E ny ntered Contos Since 1892 


RESISTORS - Ost S + RELAYS + CONTROL DEVICES 











the pockets helps to resist radial displacement of 
the spindle when shock loads are applied to the shaft. 
When the spindle starts to deflect because of an ex. 
ternal load, clearance between the spindle and the 
part of the bushing toward which the spindle is being 
moved is decreased, the volume of the pocket de- 
creases and, because of the restriction in the oil sup- 
ply line, pressure in the pocket increases. Similarly, 
increased clearance on the opposite side of the spindle 
decreases the pressure in that pocket. The higher 
pressure built up on one side and the lower pressure 
on the opposite side both tend to recenter the shaft, 
With this design, assigned to Cincinnati Milling Ma- 
chine Co. by Albert H. Dall, one bearing clearance 





\) 











adjustment suffices for both low and high-speed op- 
eration. Sufficient clearance can be set for high-speed 
operation (where the hydrodynamic film has been 
built up all around the bearing), yet low-speed op- 
eration is possible because the pressure pockets pro 
vide impact load protection at speeds where the hy- 
drodynamic film has been established only on the 
dead-load side of the bearing. 











Maeneric CLUTCH-BRAKE MECHANIS® cov- 
ered in patent 2,544,360, assigned to General Electric 
Co. by Marvin L. Schmidt, uses magnetic fluid to pro 
vide a brake requiring no moving parts or actuating 
springs and eliminating wear at the braking surface. 
The air gap between a permanent magnet mounted 
the output or driven shaft and the stationary housing 
is filled with a magnetic fluid such as powdered iro 
particles suspended in oil. With no current flowing 
to the clutch exciting coil, flux produced by the per 
manent magnet travels the air gap between magnet 
and housing, through the housing, through a statiol 
ary wall or disk between the coil and the permanent 
magnet, and along part of the driven shaft, solidifying 
the magnetic fluid and braking the output shaft. E« 
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citing the clutch coil sets up another flux path through 
the housing, a cup-shaped flange on the input shaft, 
a disk on the end of the output shaft, and the sta- 
tionary barrier wall. The clutch coil can be designed 
to set up a flux flow in the barrier wall that cancels 
the effect of the permanent magnet flux. Therefore, 
energizing the coil releases the magnetic fluid between 
permanent magnet and housing, removing the brake. 
At the same time, the coil flux traveling through the 
air gap between input cup and output disk solidifies 
that magnetic fluid and drives the output shaft. If 
the exciting coil is connected in the energizing circuit 
of the electric drive motor the device will control 
overspeeding caused by light or overhauling loads. 
Overspeeding of the driven shaft is prevented since 
exciting current to the clutch coil drops as motor load 
decreases and a braking torque is imposed on the 
output shaft until the motor energizing current re- 
turns to normal. 


Tension MEASUREMENT in a moving strand of 
yarn can be accomplished with a coil-spring accuated 
portable tensiometer described in patent 2,538,932. 
The yarn strand is looped around twe grooved wheels 
mounted on a carrier plate. This plate is fastened 
to one end of the spring, with the other end of the 
spring secured to the handle. Tension in the strand 
rotates the carrier plate in relation to the handle, 
against the resistance of the spring—the amount of 
tension being indicated by relative rotation between 
























SONOS 
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LITTLE LAMPLIGHTER 
PACKS BIG WALLOP 










with help of Ward Leonard’s 
“Mighty Midget” 


The “lamp-lighter” is an automatic photo-electric con- 
trol for street lights. 

The “mighty midget” is a Ward Leonard heavy-duty 
midget relay. 

The control manufacturer had space limitations, but 
needed high current capacity. The relay has high capacity 
and is small. 

Customer reports “excellent results—no sacrifice in 
performance due to smaller size”.* 

That’s Ward Leonard “result-engineering”—problems 
turned into perfect performance by the proper selection 
or adaption of electric controls. Write for relay catalog. 
WARD LEONARD ELECTRIC CO., 58 South Street, Mount 
Vernon, N. Y. Offices in principal cities of U. S. and 
Canada. 

*Tabet Manufacturing Co., Norfolk, Va. 





WARD LEONARD 


ELECTRIC COMPANY 
PR elO-E ry cnecred Contiols Since 1892 


CONTROL DEVICE 





we TOR « RHEOSTAT « RELAYS = 


















a pointer on the carrier and a scale on the handle, 
Paul J. Campbell has assigned the patent to Raymond 


if it has t 0 b e really ‘“ . Engineering Laboratory Inc. 


a 

0 I r 0 0 f | CompENnsaTION FOR WEAR in friction surfaces 

a ; of fluid pressure operated disk brakes is obtained 

~Sees automatically through a friction connection between 
the brake actuator and its return spring. Braking 
force is transmitted by movement of a cylinder or 
sleeve member surrounding a hydraulic piston. This 
piston is held stationary and the cylinder moves 
(to the left in the drawing) to apply the brake. The 


















































There’s nothing to fatigue in 
Resistoflex hose — not the synthetic 
rubber jacket, the high grade yarn 
braiding, nor the compar tube. 














And no gumming, eroding or sweil- 
ing from oil either. For the compar 
tube is impervious to water-insoluble a. 

oils and compounds. The compar tube | / 
also adds more than necessary 
strength for medium pressures and 
shock loads in hydraulic systems. 























return spring, a flexible cup, dome-shaped on one end 
For ey many well known com- and held to the sleeve only by friction of a clamping 
ee Ge a a ys band, slips axially relative to the sleeve until! slack 
ate Gini tan wiles between the friction and sleeve members is taken up. 
and replacements. You, too, will When wear of the friction surfaces occurs, the sleeve 
find that Resistoflex quality moves a greater distance, axially, to apply the brak- 
pays off in the long run. Write ing force, slippage occurring between spring and sleeve. 
for specification sheets. When brake pressure is released, the return spring 
disengages the friction surfaces and pulls the sleeve 
back a distance equal to the spring extension to give 
the desired constant clearance. The patent, No. 2,541, 
032, has been assigned to Dunlop Rubber Co., Ltd. 
London, England, by Henry J. Butler. 





Back Issue Wanted! 
TO COMPLETE its files of MACHINE DesiIGcn, the 


| New York Public Library needs a copy of the March 
cmamanoussennnee 1949 issue. The favor would be appreciated if 4 


| reader, who no longer needs his copy, would present 

eS STOF LEX _ it to the library. Please communicate with J. R. Fall 
eonvesarion | Chief of Acquisition Division, New York Publi 

Belleville 9, New Jersey | Library, Fifth Ave..& 42nd St., New York 18, N. ¥: 
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@ Cooper-Bessemer, leading manufacturer of en- 
gines and compressors located in Mt. Vernon, Ohio, 
| must supply its branch factory with intermediates 

(print-making masters) of home-office drawings. 

But they realize that poor intermediates—like 
poor tracings—often produce illegible shop prints 
.. which, in turn, can lead to costly errors on the 
production line. 

It doesn’t pay to take chances when thousands of 
dollars are at stake. Therefore, Cooper-Bessemer 
makes intermediates on Kodagraph Autopositive 
Paper, which reproduces original detail as dense 
photographic black lines on a clean, evenly trans- 
lucent paper base. 


These intermediates assure highly legible shop 
prints at Cooper-Bessemer’s branch plant in Grove 
City, Pa. Even after hun- 
dreds of machine feed- 
throughs, Autopositives 
produce sharp, clean 
prints which are easy 
to read. And there’s an- 
other advantage— print 
production is simplified, 
for Autopositives can be 
run at uniform, practical 

machine speeds—without frequent adjustments, 





Extending Use of Autopositive. The assembly 
lines at Cooper-Bessemer’s home plant are also 
seeing shop prints produced from Autopositives— 
will soon see many more. Plans are under way to 
protect some 50,000 valuable originals against the 








@ lt enables you, or your blue- 


Cooper-Bessemer Corp. Calls Kodagraph Avtopositive Paper 
Low-Cost Insurance 
against costly shop errors 





(XKodagraph /\utepesitive aper 


EASTMAN KODAK COMPANY 




































Photo-lasting in the files. The original draw- 
ings are 200 miles away, but Cooper-Bessemer’s 
Grove City plant has full confidence 

in its 100% “Autopositive File” fp 
—no worries about intermediates 
fading, becoming brittle, 
or otherwise deteriorating. 
Another important “extra.” 





wear and tear of print-making by reproducing 
them on low-cost “Autopositive.” The same pro- 
duction routine currently employed will be fol- 
lowed: exposure in a direct-process machine; 
development in standard photographic solutions. 


Industrial Photographic Division, Rochester 4, N. Y. 
‘ Gentlemen: Please send me a copy of your illustrated booklet 


Printer, to produce positive 
photographic intermediates 






















e 
b- hese cor , giving all the facts on Kodagraph Autopositive Paper. 
f a & ® ltenables you to protect valu- —_— Position 
ent = originals from wear and (please print) 
‘all, e| » Company 
blic t gives you photo-lasting file 
y copies. Street 
EO itrestores old, worn drawings 
++. Teproduces opaques. City Zone State 








“— TRADE-MARK 


of Ch 
some 
Electric Alloy 


“"9aCe Stee; 


OE BAR 
-/-7/ ee 


Put the X-ray on today’s most modern military and 
civilian equipment and you’ll see Ahlberg Ball Bearings 
doing an exceptionally wide variety of the load car- 
rying tasks vital to efficient and economical operation. 
Because Ahlberg’s are ‘‘job-engineered”’ for the duties 
they perform you’ll find them assigned to the tough spots 
in aircraft, transportation vehicles, armament, marine, 
mining and all kinds of industrial equipment. 


It all adds up to an unprecedented demand on which 
we’re working night and day to supply . . . for we know 
that doing so means speeding the security of our nation— 
strengthening the future well-being of American business. 

We invite your inquiries on the basis that immediate de- 
livery promises are next to impossible, but that we will con- 
tinue to produce for—and supply—civilian requirements 
to the extent possible within the framework ©! the 
national policy. 


AHLBERG BEARING COMPANY, 3025 West 47th Street, Chicago 32, Iilinol 
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plying Torque Converters 
to Crane Drives 


(Continued from Page 116) 


mnd. The benefits in reducing maintenance, sav- 
ng fuel, and eliminating wear and tear on the opera- 
o from reduction of noise and vibration are well re- 
eived gains. 

A small quadrant is located at the engine with a 
king arrangement so that the governor setting 
my be moved from any position from about 200 to 
1000 rpm, and will remain in that position. 

A schematic arrangement of the tail-shaft gov- 
mor is illustrated in Fig. 25, showing a convention- 
i flyball mechanical governor rather than the fluid 
pvernor actually used. The governor is geared to 
the converter tail shaft, as indicated. The governor 
riser is loaded in the usual way by a spring, the com- 
pression of which may be varied to change the speed 
at which the riser will move. This loading spring is 
mnected to the governor speed-control quadrant (not 
shown in the illustration) so that the pressure on the 
pring is varied by moving the lever in the governor 
seed-control quadrant, thus changing the actuating 
speed of the governor. 


Governor Maintains Output Speed 


In the usual governor arrangement the riser would 
be connected by suitable linkage direct to the fuel 
valve. To secure throttle control, however, connec- 
ion is to the differential lever as indicated in the 
irawing. One end of this lever connects to the fuel 
valve and the other, through suitable linkage, to the 
brottle control located at the operator’s position. 
Moving the throttle changes the fulcrum point of the 
lifferential lever but still leaves the governor acting 
m the fuel valve at substantially the same speed. 
With the throttle control lever in midquadrant, as 
shown, there is no effect on the operation of the fuel 
alve by the governor. If, however, the throttle lever 
is moved to the right, moving the differential lever 
fulcrum point to the right, a limit is placed on the 
Fmount of fuel injection into the engine. With the 
irottle lever in full-right position, throttle is held 
in idle setting regardless of governor demand. 

Moving the lever in the reverse direction has the 
opposite effect. The fuel valve is positively held open 
4 minimum amount and, with the lever in full-left 
position, the fuel valve is held wide open regardless 
f governor demand. This furnishes output-shaft 
eeds above governor setting. It should be men- 
ned in this connection that the engine is also pro- 
ided with a limiting speed governor, mounted on the 
tgine and actuated by it, to prevent excessive engine 
speeds, regardless of throttle setting. 

With this arrangement the operator can, by pulling 
te throttle lever to the right idle position, hold the 
uel valve closed (idle). If he then engages his 
avel clutch, the tail shaft will be brought to a stand- 
ill with substantially no torque applied to the 


noii#*hecls. Then, as the throttle lever is moved toward 
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REASONS 


for specifying 





Industrial Wire Cloth 








3° 

4 

£. 

._ 

a & enatennsewe: ait 
CO [peamanemnnpionenee 
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8. Plain Dutch Filter Cloth Filter Cloth 


7. Oblong Mesh 


Select the wire cloth that meets your requirements best from 
these 9 basic Cambridge weaves. Each is available to you in 
any metal or alloy wire of any gauge. Mesh sizes range from 
4” openings to 20 x 250 mesh, according to your needs. Many 
types of Cambridge wire cloth are ready for immediate 
shipment. 


Close attention to each loom by individual operators during 
weaving is your assurance of exact mesh count. Each finished 
piece is carefully inspected before shipment 
to make certain it is free from defects. 

Tell us your special problem in filtration, 
screening or sizing. Perhaps our facilities and 


experience can be combined to produce the 
special type of wire cloth needed. 


The Cambridge 
>\ Wire Cloth Co. 


Dept.N* Cambridge 8, Md. 


METAL SPECIAL 


+ CONVEYOR? METAL 
BELTS +-+-T FABRICATIONS 





FREE WIRE CLOTH 
HANDBOOK! 73 
pages of specifica- 
tions, metallurgical 
data and descrip- 
tions of industrial 
wire cloth. WRITE 
TODAY for your copy 
of this valuable ref- 
erence book. 







2) 







OFFICES IN PRINCIPAL INDUSTRIAL CITIES 
See "Wire Cloth’’in your classified Telephone Directory 
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ANDA 
LOVEJOY 
COUPLING | 

IN BETWEEN 


& 


Use LOVEJOY 


L-R FLEXIBLE COUPLINGS 


® Dependability 
Efficiency 


© 

For ®@ Quietness 
® Freedom of maintenance 
® Ease of installation 


Lovejoy Flexible Couplings compensate for mis- 
alignment, surge and backlash. They eliminate 
noise and vibration. Resilient free-floating load 
cushions are suspended between strong metal 
jaws. Cushions for every duty . . . 1/6 to 2500 
H.P. No lubrication. For the best in couplings, 
order Lovejoy. 


SEND FOR COMPLETE CATALOG AND 
QUICK-FINDING SELECTOR CHARTS 


'Coh's Bled An 74D. 41:16 me aelll Ja). lcm aor 


5018 W. Lake Street, Chicago 44, Illinois 


Also Mfrs. Universal Joints and Lovejoy Variable Speed 


Transmissions 


Lovejoy 
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| a 25-ton crane. 





| larly if the engine operates near coupling range. 


| the time near coupling range, and most of the tim 








the midposition, the fuel valve will be opened pr 
portionately- to the throttle setting until the taj 
shaft speed rises to the governor set position. 

In Fig. 26 is a plot of the travel characteristics g 
Net draw-bar pull available at th 
crane coupler is plotted against crane speed. 

A similar plot, Fig. 27, gives hook load agains 
hook speed for the usual arrangement of a 4-pa 
fall block and for various throttle openings. With 
full governor control, that is, hand throttle in mi¢. 
quadrant (Fig. 25), the hook is held to the nomin; 
fifty feet per minute, regardless of hook load, vary 
ing only due to governor regulation. As before, the 
engine speed varies as the tail-shaft governor varie 
the throttle opening to meet the load placed on th 
hook. Full throttle gives a load capacity well beyond 
rated, so that ample reserve is available. 


























































Throttle Sets Controlled Speed 


If it is desired to hold a maintained speed greate 
or less than that shown, the lever in the governo 
speed control quadrant is reset to whatever controlled 
speed is desired. A position of 25 fpm (nominal) is 
shown on the chart. 

Throttle control of the hook may be obtained b 
simply moving the throttle lever, Fig. 25, part way 
to the idle position, limiting throttle opening and con- 
trolling speed, as indicated. As an example of this 
action: with a 25-ton load on the hook and with one- 
fourth throttle, hoist would be at 5 fpm. If the 
throttle were closed slightly the load would slow w 
until, at about 0.2 opening, the load would balanc 
in air. If the throttle were closed still further the 
load would descend slowly. Opening throttle above 
one-fourth will raise hook speed until, at about 0 
throttle, the governor takes over. If higher speed 
should be desired it is simply necessary to move the 
throttle past the midpoint until the hand contrd 
takes over minimum opening, whereupon line speed 
above governor setting are obtained. This actiod 
exists without disturbing the governor setting. 

It is extremely unusual for a crane—in fact, as fa! 
as that goes, for any piece of machinery—to operat? 
under full load for long periods of time. Usually, 
if full load is constantly demanded the engine it 
stallation is too small for the job it has to do. No¥ 
as before mentioned, efficiency of a fluid converte 
is markedly improved under part-throtéle; partici 


















































On this application, owing to the tail-shaft 90 
ernor control, the engine is able to operate much ¢ 







at a much lower speed than it would in a conventio 
al arrangement. This, in itself, gives a saving in @ 
gine friction losses. The result is that experience ® 







far has indicated that the overall fuel economy on™ 
average converter installation is just about on 2 P* 
with that of a mechanical installation. ( 


It is apparent that the converter heat, besides ° 
ing a function of the converter, is also a function % 


, —_. 


the job the converter is asked to do, so that it « I 

not be categorically stated that this or that unit , 

| satisfactory. Without question, the worst heat # i 
posal problem occurs under full load with stalled # 
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© Analyses to meet con- 
ditions where heat, cor- 
rosion, pressure and 
structural strength are 
involved. 





® Sizes — 1/2 to 6 in- 
ches O.D. 





® Wall Thickness—.035 
to 1,000 inches. 


When you specify Globe, you are sure 
of uniform high quality alloy steel tubes 
— the product of highly developed pro- 
duction facilities and specialized quality 
controls. Globe Tubes are thoroughly 
inspected and closely held within toler- 
ance specifications. Write for the Globe 
general catalog. 


Globe Steel Tubes Co., Milwaukee 46, Wis. 
Chicago *Cleveland © Detroit © New York ® Philadelphia 
St. Louis @ Houston ® Denver ® San Francisco ® Glendale, Cal. 


Producers of Globe seamless stainless steel tubes — 
Gloweld welded stainless steel tubes — alloy — carbon 
> Seamless steel tubes — Globeiron (high-purity ingot 
iron) seamless tubes — Globe Welding Fittings. 
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SPECIALIZATION GIVES YOU 
UNIFORM HIGH QUALITY IN 


ALLOY STEEL TUBES 


SEAMLESS — MECHANICAL — PRESSURE 


TYPICAL ANALYSES: 


Carbon Moly ¢ 
114,Chrome 1/4 Moly 
134,Chrome 3/4, Moly 
2Chrome 1/4 Moly 
214,Chrome 1 Moly 
5 Chrome 14 Moly 
7 Chrome 1/4 Moly 
9Chrome 1 Moly 
AISI 1335 @ AISI 2317 * AISI 2512 ¢ 
AISI 4130, 4140 ¢ AISI 4615 
AISI 8615, 8620, 8630, 8635, 8640 © 


7% Ni. © 9% Ni. 


TYPICAL APPLICATIONS: 


Pressure Tubes — Superheater Tubes, 
Condenser Tubes, Still Tubes, 
Evaporator Tubes * Barrel Tubes ¢ 
Oil-Well Pump Barrels * Mechanical 
Tubes *¢ Aircraft Tubes * Propeller 
Tubes ¢ Rollers for Transmission 
Chains 


Globe engineers glad- 

ly give you the bene- 

fit of specialized 

knowledge and expe- 

rience on the application of steel tubing in 

a wide range of services — mechanical — 
pressure — corrosion resistant. 





ep? 


Purebon@ 


solves 
many problems 


caused by sliding or rotat- 
ing parts which are difficult 
or impossible to lubricate 


A constantly increasing stream 
of problems are facing engineers 
and designers today involving 
sliding or rotating parts where 
lubrication is difficult or im- 
possible. For such applica- 
tions, Purebon, the mechanical 
carbon, is often the ideal 
answer. Typical applications 
are seal rings, bearings, 
pistons, piston rings, pump 
vanes, valve seats, meter discs, 
and a host of similar items. 
Purebon comes in a wide 
variety of grades. It is strong, 
tough, readily machineable and 
+ im many cases can be mold- 
ed directly to size. 


Bulletin No. 482 tells the 
complete story of Purebon. 
Write for your copy today. 


‘PURE CARBON CO., INC. 


446 HALL AVE. ST. MARYS, PA. 





shaft. This condition can be expected in car switch. 
ing operations, floating heavy loads, etc., and should 
be expected as an operating abuse that may occur 
from time to time. The converter should be able to 
meet stall conditions for a certain period of time and 
even if this time is exceeded it should not result in 
permanent damage. 

In an attempt to reproduce extreme field conditions 
the crane was operated on heavy switching opera. 
tions until temperature balance in the converter fluid 
had been reached at about 170 degrees. Travel was 
then fully blocked and throttle opened wide for a full 
five minute period during which time the oil tem- 
perature rose to 240 degrees. As this was felt to ex- 
ceed the longest expected stall, blocking was then 
removed and the machine put back to work switching, 
At the end of twenty minutes the oil temperature had 
returned to 180 degrees, just 10 degrees above the 
heat balance point reached originally. 

But what would happen if stall had been main- 
tained? Experiments have shown that the oil tem- 
perature may rise as high as 300 degrees, at which 
point vaporization begins and torque output is sud- 
denly lost. Since this would be definitely objection- 
able, the converter is arranged with a suitable alarm 
to indicate when 250 degrees is reached, giving a 
wide margin of safety, as heat disposal obviously in- 
creases with temperature rise. 


Acceptance Is Vital to Design 


Customer acceptance of a new design is often over- 
looked by the technical man. There is no point to the 
entire development unless the resulting product can 
be sold at a profit. No matter how good the idea, if 
the prospective purchaser does not agree with you 
and is not willing to back up his judgment and yours 
with his dollars, the design is not acceptable. 

Locomotive cranes are bought by men whose work 
is such as to make them conservative. What will be 
their sales attitude? A sampling of the trade indi- 
cated that every one, with hardly an exception, would 
be interested and would follow developments care 
fully, but that few would purchase the unit until 
considerable application in the field had proved its 
worth. It was felt, however, that if the initial appli- 
cation were carried through, the unit would prove 
itself and become salable. Financing considerations, 
then, must allow for this carry-over. Since a loco 
motive crane is, obviously, an expensive piece of 
equipment, this was a major consideration- 

A number of converter cranes have been placed i 
the field since the first installation. In all cases they 
have more than met expectations. Many converter 
applications have been made to other machines # 
the heavy equipment field. There seems little que> 
tion that it is only a matter of time until the coh 
verter becomes the universally accepted diese! drive 
for variable output loads. However, it must not be 
assumed that all that is needed is a converter or thst 
any one type is the universal answer. Each applicé 
tion must be thoroughly studied, all alternatives 
weighed and selection made with analytical care of 
disappointment will be the product. 
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For All Essential Power Transfer Purposes 
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@ There is practically no limit to the adapt- 
ability of Diamond Roller Chains for power 
transfer purposes. ... This, with the long- 
proven and established record for great re- 
serve strength and uniform quality account 
for constantly increasing use of Diamond 
by experienced machinery and production 
engineers. 
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To maintain best production schedules— 
to improve the performance of machinery, 
you can rely on the Roller Chains with the 
Diamond trade mark. 

DIAMOND CHAIN COMPANY, Inc. 
Dept. 435, 402 Kentucky Ave., Indianapolis 7, Indiana 
Offices and Distributors in All Principal Cities 
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BIMETAL 


The cooling of water 
and lubricating oil in 
Diesel-electric road and 
switching locomotives is a 
problem which, like death 
and taxes, is always with 
us. Barber-Colman Com- 
pany engineers have 
licked this problem with 
their Type AYM Self-Con- 
tained Control Motor for 
regulating radiator shut- 

ters to keep coolants within desired temperature range. 


The DC reversible motor turns at speeds of 3 r.p.m. 
to 6 r.p.m., dependent on torque requirements. The swing 
of arm attached to the shaft is controlled by limit switches. 
Thermo Bulb A, filled with liquid, is immersed in the coolant 
or oil. As the temperature increases, the liquid in the bulb 
expands, forcing movement of a plunger in Bellows B 
against a contact at C. The same movement of the plunger 
swings the pivoted Chace Thermostatic Bimetal element D 
against the left hand spring contact at E which determines 
direction of rotation of the motor. The prime function of the 
thermostatic bimetal, however, is to compensate for gain or 
loss of heat in the capillary and bellows caused by changing 
ambient temperatures. As the bimetal reacts to the changing 
temperatures, it makes the shutter action early or late, to 
suit conditions. 


Chace Thermostatic Bimetal No. 2400 is specified for 
this vital job, out of the 29 types available in strips, random 
coils or completely fabricated elements. Use our 64-page 
reference as a guide to thermostatic bimetal selection for 
your own temperature actuated devices but call in the 
Chace Application Engineers in the early stages of your 
design for complete information and counsel, 


W. M. CHACE CO. 
Theunostalic Bimetal 


1616 BEARD AVE., DETROIT 9, MICH. 





Design Abstracts 


(Continued from Page 162) 


first and the air gap last. Obviously, 
if the insert is loose, or incorrect on 
the wider limit dimensions, there is 
no reason to gage further. Wear on 
the close-tolerance air-gap gages is 
thereby reduced. 

The fourth indexing carries the 
part to a reject station, where it ig 
ejected if proved incorrect at previous 
gaging. The fifth is a gaging station, 
the sixth a reject, and so successively, 
with accepted parts dropping through 
the good parts exit to the conveyer. 

Also shown are three of the 16 
memory pins, the switch which is ac- 
tuated by the memory pin at the next, 
or reject station, and the cam which 
restores the memory pin to its normal 
position. The switch, the cam, and 
the two associated solenoids are in 
fixed positions, while the memory 
pins are indexed with the carrier 
table. 

In any automatic machine, proper 
timing of the various interlocking 
functions of the mechanism is of vital 
importance. Incorrect design or con- 
struction can lead to disastrous re 
sults. In our gaging and sorting ma- 
chine, the operating cycle is 1 sec 
of time, during which all the various 
functions are performed. The various 
controlling cams make one revolution 
per second and the time chart, Fig. 
5, shows just what happens during 
the 360 deg of rotation. 

The indexing of the carrier, mov- 
ing the protector blocks from one sta- 
tion to the next, occupies 165 deg or 
0.458-sec, somewhat jess than half the 
whole time. When the indexing is 
completed, the gaging heads are per- 
mitted to descend and the gages con- 
tact the part and assist in holding the 
plate stationary. This takes 45 deg 
or %-sec. 

There is then a lag of 50 deg, less 
than 1/7-sec, and in this period all 
the gaging heads come to rest, with 
the open or closed condition of the 
various contacts established by the 
dimensions of the parts. During # 
of these 50 deg, air is blown on the 
part in the cleaning station. After 
this lag of 50 deg, the gage-energiz 
ing cam then permits current to flow 
for 70 deg or 0.195-sec. 

Twenty-five degrees or about 0.07- 
sec after the gaging current is 4P 
plied, the reject circuit is en rgized. 
This is held on for 40 deg or 1/9 
sufficient time to operate the relays 
and solenoids which, through the 
memory pins, open the trap doors for 
rejects. Finally the lifting c4m, in 
25 deg, or again 0.07-sec, raises 
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ig. KOHLER PRECISION PARTS are used by 

. manufacturers of Diesel engines, automobiles, trucks, 
. tractors, jet engines, military, commercial and 

_ private aircraft, and for agricultural and industrial 
: test equipment. 

. With an organization experienced and skilled in 

’ precision workmanship, Kohler maintains full 

- facilities for forging, casting, machining, anodizing. 
4 Kohler engineers will develop precision valves and 
. fittings for volume production to meet special 

: applications. Write for a catalog and send your 

: specifications or requirements. 


KOHLER CO., KOHLER, WISCONSIN, ESTABLISHED 1873 


KOHLER or KOHLER 


PLUMBING FIXTURES « HEATING EQUIPMENT 


ELECTRIC PLANTS + AIR-COOLED ENGINES + PRECISION PARTS 
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Soft Seat Check Valve 


KOHLER Precintore Fila 


AUTOMOTIVE 































Two-way 
Plug Valve 

















Restrictor Check Valve 
— Cone Type 
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BALL-BEARING MOTORS 
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Batvor Glass-insulated Motors help in 
the war effort by conserving copper and other critical 
materials—without sacrificing quality or performance. 


a 2 


beer 5 


Glass-insulated metors provide more horse-power in 
smaller frame sizes. 


They withstand high ambient temperatures and are 
not affected by moisture nor constant peak loads. 


May we send you complete engineering data? 


BALDOR ELECTRIC COMPANY 


4353 DUNCAN AVE. * ST. LOUIS 10, MO. 


The Pioneer Manufacturer of 


GLASS INSULATED MOTORS 


SALES AND SERVICE IN OVER 300 TRADE CENTERS 





the gaging heads in time to permit 
the indexing to start again. 

The precise timing necessary fo 
the proper functioning of the machiy 
is not quite the simple matter of « 
ergizing the solenoids which } 
been shown in schematic form. 
relays were required to set up circuits 
and to provide short periods of tim 
delay. These relays and other elec. 
trical devices are mounted on 
electrical panel. 

Details for the first gaging station, 
at which the carbon insert is checke 
for looseness or improper cementing 
in the porcelain block, are clarified iz 
Fig. 6. 

The lifting spider holds the gage 
slide up, and through a lever the re 
tracting rod holds the lower gage 
block down so that the part may be 
indexed, without interference, to posi. 
tion for gaging on top of the carbide 
insert, or for rejection, over a trap 
door. As the spider descends, the 
gage slide moves toward the part be 
ing gaged under the tension of the 
return spring. 





























































Dimension and Strength Checked 


Movement of the lever and the re- 
tracting rod allows the carbide gaging 
tip to come into contact with the low. 
er or sparking surface of the insert. 
The contacts in the microswitch are 
opened. As the slide descends fur- 
ther, the 15-lb load is applied to the 























top surface of the insert. Should the 
insert be loose or the air gap less 
than the minimum, the microswitch 
contacts will be closed. This will ac- 
tuate the memory pin solenoid, and 
at the next reject station the defec 
tive part will drop through the trap 
door and down the segregating chute. 
The maximum 0.220-in. minimum 
0.205-in. dimension is checked at the 
third gaging station. This gage, Fig. 
7, is similar to No. 1 gage, Fig. 6 
except that a bidirectional switch re 
places the single limit microswitch. 
As the head descends the gaging 
tip is brought against the spring sur- 
face of the carbon insert. Fastenei 
to the fixed block are reeds which 
hold the movable block. Also a 
tached to each block is one of another 
pair of reed springs which suppot 
and actuate the contact-operating 
arm. This arrangement not only gives 
a high magnification but is positive 
in its action. Should the part be w 
the maximum dimension, the gagimé 
tip will, through the movable block, 
lift the left-hand reed spring, causing 
the upper end of the arm to Swilg 
to the right. The insulated tip wil 
pass through a slot in the fixed and 
adjusted contact spring and, by Pre& 
sing against the other contact spring, 
will break the circuit te a relay. The 
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DABLE SPEED KEOUGHON 


the right speed, the right power 


Dependable performance has made JANETTE Motor- 
less Speed Reducers the first choice of plant operators 
and manufacturers who insist upon the best. 


= Simply designed, sturdily built = Positive 
ratio of speed reduction = Long service life 
= Wide adaptability = Compactness 
= Ease of installation 


JANETTE motorless speed reducers and gear motors 
carry on a 40-year tradition of dependability plus. 
Complete technical information on gear mo- 
tors, motorless speed reducers, rotary con- 
vertors and motor generators 
supplied free upon request. 


MANUFACTURING COMPANY 


556 WEST MONROE STREET + CHICAGO, ILLINOIS 


mm, 


Oil SEALS 


THREE separate and distinct 
laboratories to solve 
your sealing problems 


Good packings design requires 
exact answers to specific hydraulic, 
pneumatic, or fluid retention 
problems with rubber or leather. 


Supplying these facts is the 
important function of Trostel research— 
supplying them out of experience 
wherever possible; developing 
new compounds and impregnations where 
existing materials are found wanting. 
The end result is a thoroughly tested 
design based on known operating ; : 4 
data; one that can be produced . eed ee 2, , 
economically, in quantity, , ~e 


‘we 
under rigid laboratory control. oy = cm = 
a 
- 


We invite you to join the many , bE 
well-engineered companies who . : 7 
have found these services 
both indispensable and profitable. 


Illustrated bulletin on request. 


ALBERT TROSTEL & SONS COMPANY 
Packings Division . Milwa 1, Wisconsin 


1858 


” 
» IMPREGNATIONS LABORATORY 


engineered 


PACKINGS 





relay in turn will then close the cir. 
cuit to energize the reject solenoid 
which actuates the memory pin. 
Should the part be under the mini- 
mum, the left-hand pair of contacts 
functions in similar manner. 


Sorting at No. 3 gage is more com. 
plicated than at No. 1 and 2, and is 
done by a gate below the trap door, 
Fig. 8. The contacts shown in upper 
left-corner represent those of the re- 
lays which are actuated by the con- 
tacts in the limit switch shown in 
Fig. 7. These relay contacts, in addi- 
tion to operating the memory-pin 
solenoid, also energize the rejection. 
gate solenoids, which in turn position 
the sorting deflector. 

From a paper entitled “Design of a 
Semiautomatic Gaging-an d-Sorting 
Machine,” presented at the ASME 
Semi-Annual Meeting in Toronto, 
Ont., June 11-15, 1951. Complete cop- 
ies may be obtained from ASME, 29 
W. 39th St., New York 18; $0.25 each 
to members, $0.50 to nonmembers. 


Engineering Investigation 
via 
Statistical Techniques 


By Carl V. Garrett 


Allison Div., General Motors Corp. 
Indianapolis, Ind. 


ARLY in 1948, our engineering 

department finished the design of 
an improved torque converter model 
and turned the prints over to our 
model shop to build two or three units 
for test purposes. The units were 
built, tested, and after several tear- 
downs and reassemblies to incorporate 
numerous changes were ready for 
final testing. 

Most engineering test specifications 
are established from results obtained 
during the final testing. Usually 4 
very limited number of observations 
is obtainable at this time. 

On this particular torque converter 
model, an engineering specification 
of X per cent + 1.2 per cent has been 
established as the desired efficiency. 
The unit was then released for pro 
duction and almost immediately dif 
ficulties were encountered in an at- 
tempt to obtain this efficiency. AS is 
the usual case, this failure to meet 
the specification resulted in consid- 
erable teardown, rework and reas 
sembly, which quite often failed 
accomplish any improvement. 

Statistical techniques were used 
investigate the major characte ristics 
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The simplest way to mount an inner 
race on a shaft is by a press fit. Hyatt 
Hy-Load Roller Bearing inner races 
are made from carburizing type steels, 
heat treated to provide tough and 
ductile cores which safely permit rela- 
tively heavy fits. This fit is sufficient to 
hold the race in place without the use 
of accessory holding means, such as 
snap rings, lock nuts, or keys, and 
permits more simple and economical 
shaft design and construction. The 
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press fit also locates the race properly 
and avoids the hazard of cocking or 
eccentricity which may occur with a 
loosely fitting race clamped endwise. 
The holding of races on rotating 
shafts without auxiliary devices is just 
one of the features of Hyatt Hy-Load 
Roller Bearings. For complete infor- 
mation write for catalog 547. We'll be 
glad to send one to you. Hyatt Bear- 
ings Division, General Motors Cor- 
poration, Harrison, New Jersey. 





Se mba | which should have contributed to po 
efficiencies. These studies indicatg 


we were maintaining reasonably goo; 
control of these several major var. 
ables. Obviously, it was impracticg 


to investigate or chart all the var. 
. . oe ‘ . e . 2 aaa 
with light aircraft oils or heavy industrial oils | ves that mignt artect the efticieny 
After we had been in productioy 
several months and had failed 
make any significant improvemen 
with regard to the efficiency, it wa 
decided we should build a histogram 
and calculate a frequency distribution, 
curve from the values recorded from 
the last hundred or more torque con. 
verters produced, The histogram ani 
calculated frequency distribution 
curve indicated we were producing 
units that formed an extremely nor. 
mal distribution of efficiencies. 

We compared these factual data 
with the engineering specification ani 
found the mean of the actual distribv- 
tion to be 1.4 per cent below th 
mean of the specification. The six 
sigma spread was also found to k 
3 per cent. About 34 per cent of the 
units produced were meeting the e:- 
tablished efficiency specification with 
the balance of 66 per cent falling w- 
der the low limit to an extreme o 
1.7 per cent. 


Spee Hi h-P e Hi h-Volume How To Solve the Problem 
an ALA. g r ssure, g We now realized that we hada 


manufacturing process that was just 


PUMPS for All Circuit Needs to 5000 psi at Gunite eatin ot ae 


meet the established specification 


Here’s high-pressure, high-volume efficiency on a wide range of This presented us with a problem 
ruggedly built pumps. They feature complete hydraulic balance Would we make major changes in 
that eliminates the use of thrust bearings . . . simplified con- the process? Would we revise the 
struction that requires fewer parts . . . exclusive axial piston specification to agree with the proc- 


design that assures longer, maintenance-free service, and many ess? Or, would we establish some 
other advantages. salvage limit that would allow us 0 


: ° : i hile we 
Denison HydrOILic Pumps include constant-volume and var- accept most of the units whit 


i i i i : king additional studies to é 
iable-volume types for all circuit requirements up to 5000 psi wae ae ; 
YP q P meg termine which changes in proces 


with volume delivery capacities ranging from 2 to 35 gpm. , 
- 7 ; an : ; ast in of 
Variable-volume types are available oan stem, handwheel, or d as would be bes we 
. . der to effect increased efficiency: 
compensator control. A choice of face, flange or foot mountings tablishet 
33 offered on all of these pumps chose the latter course and esta 
a salvage limit that permitted #& 


Increasing demands for modern high-pressure systems, and ceptance of virtually 100 per cent 
the resulting need for compact hydraulic units built. to withstand the units being produced while fu" 
long, hard high-pressure operation, have led to the wide prefer- ther investigations were made. We 
ence for Denison Pumps. felt justified in following this cour 


The tougher the job, the quicker you discover the advantages of action even though we wes no! 
of Denison HydrOILic Pumps, developed through 25 years of meeting our desired efficiency, be 
experience in designing and building oil-hydraulic equipment cause the units we were protean 
exclusively. Put these advantages to work in your hydraulic cir- surpassed the efficiency of compé 
cuits — for either intermittent or continuous service. able competitive units. 


. . j s, numel 
Write today for full details on pumps to fit your needs. During the next few week * 
ous intensive studies were made 


H 4 we soon realized that any significa 
The DENISON Engineering Co., 1156 Dublin Rd., Columbus 16, Ohio hinen ts He stiedsaey bevel 
necessitate some very expensive Pr 
essing changes in addition ‘o so 
engineering changes. After much ds 
cussion we decided against m 
these changes for two reasons. 0M 
the increased efficiency that could 
obtained did not warrant the expe 
ture that would have been necess# 





MACHINE Design—August 19! 








O Poor 
licate 
y S004 
* Vari- 
actical 
» Vari- 
siency 
uction 
ed to 
ement 
t was 
gram 
bution 
from 
2 COn- 
m and 
bution 
lucing 
r nor- 
























data 
n and 
tribu- 
y the 
e six 
to be 
f the 
ie es 
with 
B un 
ne of 


ome 
dis 


yne. 
| be 



























MACHINE DESIGN—August 1951 


The other, we anticipated discontinu- 
ance of this model in favor of an im- 
proved design that would be released 
to production. Eventually this im- 
proved model was released and sub- 
sequent testing of several production 
ynits proved it to be quite satisfac- 
tory. 

Probably one more comment should 
be made regarding our torque con- 
yerters. When new torque converter 
models are designed and developed 
it is still the policy to establish en- 
gineering test specifications on the 
drafting board and from results ob- 
tained from observations made during 
final testing of model units. However, 
specifications are now based upon a 
greater number of observations than 
was the practice in the past. In ad- 
dition there have been several occa- 
sons where factual data gathered 
during the testing of production units 
have prompted revisions in the speci- 
fication, provided the test values ob- 
tained were satisfactory. 





From a paper entitled, “The Use 

of Statistical Techniques for Inves- 
tigational Purposes,” presented at the 
Fifth National Convention of the 
American Society for Quality Con- 
trol in Cleveland, May 23-24, 1951. 


Fluid Film Capacity 


By Ernest K. Gatcombe 


U. S. Naval Postgraduate School 
Annapolis, Md. 


HE main problem is the investi- 

gation of the thickness and the 
corresponding load-supporting capac- 
ity of fluid wedge-shaped films en- 
tapped between the peripheral sur- 
faces of circular rotating disks on 
parallel shafts, which have their cen- 
ler-to-center distance constantly 
changing, so as to cause the film to 
decome alternately thin, then thick at 
moderately high frequencies. 


An exact analytical solution to the 
Steady-state problem is secured. The 
honsteady-state problem was solved 
by experimental means; it is much 
‘00 complicated to solve by analytical 
methods if one retains such factors 
4s the deformation of the surfaces 
of the disks, surface roughness, etc. 


A prominent characteristic of the 
load-supporting capacity of fluid 
films has been uncovered in this re- 
Search. It is definitely shown that 
thin fluid films strongly resist being 
Squeezed out from between metal 
“Surfaces, especially if the bounding 
Surfaces are approaching each other 
at high velocities. In other words, the 
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/ DENISON 


yanrOlbica 
Highest Efficiency on Every Type of Circuit 


You get extra tuggedness and efficiency plus lowest operating 
costs when you select Denison HydrOILic Pumping Units. Built 
in 37 different models, they meet any circuit need that calls for 
a pressure capacity of from 400 to 5000 psi . . . for constant 
or variable volume operation . . . with volume control by hand 
wheel, stem or pressure compensation . . . volume deliveries 
from two to 35 gpm. Capacities of the oil reservoirs range from 
16 to 165 gallons. 

One of the big reasons for the fine performance records of 
these high-pressure, high-volume pumping units is that they are 
built around the famous HydrOILic axial piston pumps, described 
on the opposite page. These hydraulically balanced pumps have 
shown exceptionally high volumetric efficiencies in repeated tests 
made at operating pressures up to 5000 psi. 

Single-panel mounting of motor, pump, relief valve, gauges 
and controls permits quick, easy, low cost maintenance — and 
adds to compact assembly that simplifies circuit arrangements. 
All larger series units are of horizontal design, and meet JIC 
standards. 


You get the benefits of proved performance backed by 25 
years of specialized experience in building oil-hydraulic equip- 
ment, when you power your circuits with Denison HydrOILic 
Pumping Units! Write for further information. 


The DENISON Engineering Co., 1156 Dublin Rd., Columbus 16, Ohio 
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Quick Starts—Stops Adds Strength 


New Bulletin with New 
ideas — Just Out! Bulletin 
Fl. Complete engineering 
and application data, 


INLAND STEEL COMPANY, Dept., MD-81 
38 Send for it! 


So. Dearborn St., Chicago 3, Ill. 
Sales Offices: Chicago, Davenport, Detroit, 
indianapolis, Kansas City, Milwaukee, New 


York, St. Louis and St. Poul. STOCKED BY LEADING STEEL WAREHOUSES 





nonsteady-state character of the mo- 
tion of the bounding surfaces of fly 
films is responsible for their ability 
to support relatively great loads, 

The steady-state theory never ha 
been able to account satisfactorily for 
the relatively large loads which bear. 
ings and gears carry every day. This 
theory indicates unreasonably thin 
film thicknesses for these member 
when used with heavy loads at low 
speeds; many times these thicknesses 
are much smaller than the surface 
roughness of the metal bounding sur. 
faces. Neither can the theory account 
for the loads which are carried suc- 
cessfully in high-speed gearing such 
as in certain turbine gear units. I 
such cases the period of mating is 
very short, and the whole lubrication 
phenomenon is nonsteady state, with- 
out question. It is highly probable 
that the prominent point uncovered in 
this work partly explains why such 
gears actually work. 


Data Widely Applicable 


Two external-type cylindrical disks, 
which formed the metal bounding sur- 
faces of the fluid film under investi. 
gation, were chosen in this work in 
preference to actual bearings, because 
of their basic character in relation to 
gears as well as to bearings. The re 
sults of this work may be used i 
studies of gears as well as in internal 
and external bearings. For one of the 
cases examined in this work, the non- 
steady-state figures collected from ac- 
tual experimental tests indicated that 
the film under investigation carried 
a load siz times as large as the 
steady-state solution would have it- 
dicated. 

It has been the opinion of this au 
thor for some time that theory alone 
is an insufficient tool for completely 
explaining some of these complex lu- 
brication phenomena. Thus, at the 
Naval Postgraduate School, the last 
three years have been spent in acquit 
ing and testing accurate instruments 
for carrying out this mission. It cal 
not be overemphasized that actual 
operating conditions have been simu 
lated and that actual steel disks with 
real lubricants were used. These disks 
are deformable: they have surface 
roughness; they have certain adhe 
sive and cohesive properties. The I 
bricants act in their natural fashion 
Above all we have worked with nor 
steady-state conditions. 

From Paper No. 51—SA-5, “TM 
Nonsteady-State Load-Suppor'ing Ot 
pacity of Fluid Wedge-Shaped Films,’ 
presented at the ASME Semi-Ann 
Meeting in Toronto, Ont., June 11-4 
1951. Complete copies may be ob 
tained from ASME, 29 W. 39th 8b 
New York 18; $0.25 each to member 
$0.50 to nonmembers. 
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GOOD PRACTICE: reducer driven direct through 
flexible coupling, no overhung nor bending load. 
Additional reduction through spur gear mounted 
on output shaft close to housing. 








BAD PRACTICE: additional reductions in good 
balance but drives mounted too far from housing, 
leading to excessive bending load. 








GOOD PRACTICE: where additional reductions 
are required; V-belt drive from motor to reducer, 
chain drive from reducer output shaft. Ratios 
balanced, with larger ratio from output shaft. 
Drives mounted close to housing to eliminate 
excessive bending load. 





a] 
Ds 


Paver Wha 








BAD PRACTICE: additional reduction drives cor- 
rectly mounted but out of balance. Large reduction 
between motor and reducer, subjecting reducer 
to possible overload. 





Today, the proper installation and maintenance of Ohio Stock 
Speed Reducers is good insurance against breakdown and faulty 
performance at a time when replacements are hard to obtain. Close 
attention to the following points will prolong the life and increase 
the efficiency of the entire drive. 


Mount on solid base to prevent vibration. Vibration results in 
excessive bearing and gear wear leading to noisy operation. Check 
the shafts of each unit for proper alignment. Use flexible couplings 
to compensate for any shaft misalignment and shaft end-plays. 


Should reduction in addition to that of the speed reducer be required 
it is advisable to confine it to the slow speed shaft. This diminishes 
the load on the reducer in direct proportion to the ratio and acts 
as a safeguard in absorbing shock. If it is necessary to interpose 
a reduction between the primary power and the reducer, the ratio 
should be kept as small as possible. In either case the sprockets, 
pulleys, cranks or gears should be mounted as close to the bearings 
as proper clearance for drive will allow, in order to keep bending 
load at a minimum. In case of excessive bending or overhung load, 

it is advisable to install an outboard bearing. When 

installing driving member on reducer shaft, prevent use 

of force which might bend shaft and damage bearings. 


Failure to remove tack from vent hole, as illustrated 
above, will result in pressure being built up in unit caus- 
ing excessive heat and premature oil leakage. 


ESTABLISHED 1915 


THE OHIO GEAR COMPANY 


1338 EAST 179TH STREET © CLEVELAND 10, OHIO 
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HOCK and VIBRATION NEWS 


JARRYMOUNTS FOR ASSURED CONTROL OF SHOCK AND 


NEW ALL-METL 
BARRYMOUNTS 


for Unusual Airborne 
Applications 


These new Barrymounts provide the 
aircraft and electronic engineer with 
a vibration isolator designed to meet 
the unusual temperature and envi- 
ronmental conditions encountered in 
high-altitude, high-speed flight. Em- 
ploying no organic materials, these 
mountings are not subject to tem- 
perature influences that may affect 
the performance of other mountings. 

ALL-METL Barrymounts offer a 
wide load range with uniform per- 
formance. They have a natural fre- 
quency of about 7% cycles per second, 
with low horizontal stiffness for maxi- 
mum isolation of horizontal vibration. 
Transmissibility at resonance is only 
4%. There is no snubber contact nor 
resonance carry-over when ALL- 
METL Barrymounts are vibrated at 
government-specified amplitudes. 

These mountings are designed espe- 
cially for unusual military condi- 
tions. They meet the vibration re- 
quirement of JAN-C-172A, MIL-E- 
5272 (USAF), and MIL-T-5422 
(BuAer). For details of sizes, ranges, 
and construction of unit mounts and 
bases using ALL-METL  Barry- 
mounts, see catalog 509. 


FREE CATALOGS 


502 - Air-damped Barrymounts for 
aircraft service; also mounting 
bases and instrument mountings. 
509 — ALL-METL Barrymounts and 
mounting bases for unusual air- 
borne applications. 
504 — Shock mounts and vibra- 
tion isolators for marine, mobile, 
and industrial uses. 

» 607 — How to cut maintenance 
costs by using Barrymounts with 
punch presses. 





“RUGGEDIZED” 
BARRYMOUNTS AND 
MOUNTING BASES 


Now Available to Meet Shock 
Requirements of AN-E-19 


Barry vibration isolators and 
mounting bases are now available 
in “ruggedized” construction, to with- 
stand the severe shocks of arrested 
landings in aircraft carrier service 
and of crash landings. These units 
are tested to meet the shock-test re- 
quirements of Specification AN-E-19, 
for the equipment sizes listed in 
JAN-C-172A. 


‘“‘Ruggedized’”’ Barrymounts are 


available in both the air-damped type 
and the 
damped Type 770R covers load ranges 
between % Ib. and 9 lbs. Air-damped 
Type 


covers ranges between 2.and 10 lbs. 


“‘Ruggedized”’ mounting bases, 
equipped with Barrymounts of the 
above types, are available in stand- 
ard JAN sizes (JAN-C-172A) and 
in special sizes to meet customers’ 
requirements. A conspicuous advan- 
tage of these “ruggedized” Barry 
bases is the gain in strength of the 
base framework itself — beyond JAN 
requirements —- achieved with very 
little increase in weight for loads 
up to 60 lbs. by design modification 
of standard JAN bases. For greater 
loads, the “ruggedized” Barry bases 
are of stainless steel instead of 


ALL-METL type. Air- 


780R covers load ranges be- 
tween 4 Ibs. and 35 lbs. ALL-METL 
Type 6600R covers load ranges be- 
tween 4 Ibs. and 35 Ibs. Type M-112R 


OF MANUFACTURERS 


A $5,000,000 engineering and con. 

struction program is being 
planned by the Allis-Chalmers Mfg. 
Co, in Terre Haute, Ind. The project 
will include a 500 by 800-ft manufac. 
turing building and a 50 by 300-ft, 
three-story office building. In the 
new plant, to be located on property 
adjoining North 13th St., north of 
Terre Haute, the company will manu- 
facture compressors for the J65 Sap- 
phire turbojet aircraft engine undera 
subcontract from the Curtiss Wright 
Corp. 

* 


In order to meet increased demand 
for its products, Miller Motor (Co. 
Chicago manufacturer of air and hy- 
draulic cylinders, has built a modern, 
new plant comprising an area of 
about 50,000 sq ft, at Melrose Park, 
Ill., a suburb within the Chicago met- 
ropolitan area. 

. 


Recently organized, the Admiral 
Die Casting Corp. has announced the 
completion of its modern plant at 200 
West 83rd St., Chicago 20, Ill. This 
new plant is fully equipped with new 
high-pressure diecasting machines for 
aluminum, zinc and magnesium die 
castings. Machining, cleaning, paint- 
ing and engineering departments are 
included in the company’s facilities 
for a complete diecasting service from 
blueprint to finished parts ready for 
assembly. 

. 


Located on Maple Rd., east of Bir 
mingham, Mich., a new plant and 
office building has been opened by 
the Murray-Way Corp. The opening 
of this new structure marks the thin 
expansion step since the firm was 
founded in 1940. In the new quar 
ters, production of the company’s 4U- 
tomatic Micro-Polish units will be 
greatly increased. 

> 


An agreement has been concluded 
between Calumet and Hecla Consoli- 


dated Copper Co. and the Karmada 
_ | Products Corp. of Wyandotte Mich. 
whereby the Wolverine Tube ‘division 


. TwE B A 4 R Y coRP. | of the former company has exclusive 


“ | rights to produce tubes by the pat: 
722 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS ented Karmazin forming and brazing 
SALES REPRESENTATIVES IN 








aluminum. Write for data sheet. 








processes. This exclusive license will 
substantially increase the scope of the 
| Wolverine Tube division’s operation, 
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Whether your product appeals to the 
younger generation or grown-ups, long- 
range planning is a part of your sales 
strategy. 

In exploring future product possibil- 
ities, give consideration to versatile 
OSTUCO Steel Tubing. Advantages are 
many—opportunities are unlimited. For 
design improvement, increasing strength 
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while reducing weight, enhancing beauty, 
and lowering production costs—no other 
material can match OSTUCO Steel 
Tubing. 

While we cannot always promise early 
delivery estimates on new civilian orders, 
our experience-wise engineers are at your 
service to help make your future plans 
take shape with OSTUCO Steel Tubing. 


THE OHIO SEAMLESS TUBE COMPANY 


Manvtacturers and Fabricators of Seamless and Electric 
Welded Steel Tubing 
Plant and General Offices: SHELBY 5, Ohio 








sales OFFICES: BIRMINGHAM, P. O. Box 2021 * CHICAGO, Civic Opera Bidg., 20 N. Wacker Dr. * CLEVELAND, 1328 Citizens Bidg. * DAYTON, 511 Salem Ave. * DETROIT, 
ight Mile Road, Ferndale * HOUSTON, 6833 Avenue W, Central Park * LOS ANGELES, Suite 300-170 So. Beverly Drive, Beverly Hills * MOLINE, 617 15th St. © NEW 


YO! 
sain ye Eost 45th St.* PHILADELPHIA, 1613 Packard Bldg., 15th & Chestnut * PITTSBURGH, 1206 Pinewood Drive*ST. LOUIS, 1230 North Main St. * SEATTLE, 3104 
Ower* SYRACUSE, 501 Roberts Ave. * TULSA, 733 Kennedy Bidg.* WICHITA, 622 E. Third St.* CANADIAN REPRESENTATIVE: RAILWAY & POWER CORP., LTD. 
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the “Industry Standard” tube fitting 
is made in steel, stainless steel 
oll isilialelismme lito ae lale Ml ol ge kt; | 
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LARGE 


Sa:3 Gi 'ieles: gti:d: 


precision aalelel-in lel of [eyo] delae f under even the severest fo} elidel ilate| 


raelatethitelals 


aleliek: Yel gelgele)i ela Zelale iV) of = bursting pressures 


3-piece design — remains Yel gelgeleyi ohaicta ig ol-tehicte reassembly 


rolaetelsalelelehi:y Mall imide lale|-Mel Mt ielalelolde Mit] o1-Mn\ Zell Mall 4a1-143-35 


Malelel-im oleleli-s Muslelaallal-temagelia folge late Ly other parts igelimclelaiiela @ 


meets ALL industry standards for tube fittings 


naletets in ile l= igelalel=; 


STOCKED BY 





VALVES: 


arate] ol-1- me lale MIP 4-3; 


AUTHORIZED DISTRIBUTORS IN PRINCIPAL 


CITIES ACROSS THE COUNTRY 


THE PARKER APPLIANCE COMPANY 
17325 EUCLID AVENUE, CLEVELAND 12, OHIO 
5827 W. CENTURY BLVD., LOS ANGELES 43, CAL. 


O-RINGS 


The PARKER Appliance Company 
Cleveland 12, Ohio 


Please send me my free copy of Tube Fittings 
Catolog 203. 


Name 
Company__ 
Address__._____ 
City 


enabling it to manufacture braze 
tubes of both ferrous and nonferrous 
metals in addition to its present line 
of copper, copper-base alloy and aly. 
minum tubing. 


° 


A half-mile long manufacturing 
plant to be used for the production of 
jet engine components and, after de. 
fense needs are met, for electric home 
appliances will be built by Westing. 
house Electric Corp. near the Colum. 
bus, O., city line. The new building, 
the largest single plant yet to be 
built by Westinghouse, will have 1. 
900,000 sq ft of floor space, and, fol- 
lowing defense production, is expect. 
ed to increase the division’s output of 
appliances by 50 per cent. 


¢ 


Aerovox Corp., New Bedford, Mass. 
has announced the acquisition of 
Wilkor Products Inc., Cleveland. The 
latter company manufactures pre 
cision resistors of value to the present 
rearmament program, as well as to 
instrument and precision equipment 
manufacturers. 


* 


To consolidate and house existing 
branches of the company scattered in 
and about metropolitan New York, in- 
cluding the general and executive of- 
fices and the new Eutectic Welding 
Institute, a new administration build 
ing has been constructed by Eutectic 
Welding Alloys Corp. at Flushing, N. 
Y. The new structure covers an acre 
in the Auburndale section of Flushing, 
adjoining the larger manufacturing 
plant erected by the company las 
year. 


. 


Ryan Aeronautical Co., San Dieg®, 
Calif. has begun construction of 4 
75,000 sq ft addition to its manufac- 
turing facilities. The factory building 
is being erected adjacent to the com- 
pany’s large final and subassembly 
buildings on Lindbergh Field. Th 
new building will provide needed pre 
duction space for further expansion 
of Ryan’s jet engine components mal: 
ufacturing program. 


¢ 


Facilities for the molding and & 
truding of silicone rubber parts have 
been transferred from the chemic#! 
department plant of General Electric 
Co. in Pittsfield, Mass., to the Dt 
catur, Ill, plant of the departmel 
and new equipment has been adde! 
that will enable production to » 
tripled. The centralizing of ‘his sil 
cone rubber fabricating operation wil 
provide improved service to the # 
craft, automotive and electrical * 
dustry. New extruders and molding 
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GRAMIX 


bearings carry the load in this 
WOME-UTILITY” Drill by Black and Decker 


or on-the-job dependability, for long life and trouble free per- 
formance, you can’t beat this 2-in. “Home-Utility” drill made by 
Black and Decker, the world’s largest manufacturer of portable 
electric tools. And the big reason for this power-packed quality 
is found in the GRAMIX bearings that carry the load at six vital 
points. GRAMIX bearings maintain steady alignment of the drill 
shafts and absorb the thrust load under hardest operating conditions. 
Their porous structure is especially important in this application 

because they can be oil-impregnated during manufacture for self-lubri- 

cation, eliminating the need for regular oiling. 1 1 GRAMIX bearings 

and specialty parts are precision die-pressed to tolerances within .0005”. 
They are strong and tough, too, and their greater durability and self- 
lubrication features make for long life in any application. Because they 
require little or no machining, GRAMIX parts cost considerably less than 
similar machined parts. 4 + GRAMIX can help cut your costs and improve 
the performance of your product. For complete information write today to — 


5,7oo 8 


THE UNITED STATES GRAPHITE COMPANY 


PIVISION OF THE WICKES CORPORATION @ SAGINAW, MICHIGAN 
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In times of emergency, substitutes can often be used to 


good advantage. 


Right now, the urgent requirements of production for 
national defense are taking the lion’s share of high-grade & 


alloying materials. 


That is as it should be, of course. But the fact remains 
that many manufacturers are being confronted daily with 


knotty problems of production. 


Frequently these difficulties can be solved by using = 


substitute grades or alternate methods of manufacture 


and treatment. 


To help you decide which substitute grades you can use 


and how you can use them most effectively, call on our & 


staff of metallurgical experts. 


A letter — or a phone call — will focus Wheelock, Lovejoy’s 
specialized technical skill and long experience on your 


individual problems. 


And we’ll be delighted to be of service. 


Write today for your FREE COPY of the 
Wheelock, Lovejoy Data Book, indicating your 
title and company identification. It contains com- 
plete technical information on grades, applica- 
tions, physical properties, tests, heat treating, etc. 


133 Sidney St., Cambridge 39, Mass. 
and Cleveland + Chicago + Detroit 
Hillside, N.J. * Bullalo «+ Cincinnati 


WHEELOCK, ai, 5 


LOVEJOY: 
y By bie 


and AISI 


CAMBRIDGI 
CHICAGO 
DETROTI 
CINCINNATI 


JINVNIINI 


Ly 







/ 


Warehouse Serrice 


CLEVELAND 
HILESIDE. NJ 


MONTREATI 











presses will also facilitate the may 
facture of larger size parts than ha 
been formerly available from GE. 
+ 
The Economic Co-operation Admir 
istration has awarded to the Unite 
Engineering and Foundry (o., Pitt; 
burgh, a certificate of co-operatiay 
for furnishing technical assistance +, 
the peoples of the Marshal] Pig; 
countries to aid them in maintainin 
individual liberty, free institution 
and peace. Through the sponsorshij 
of ECA, the company has furnishe 
the machinery and techical assistance 
for the majority of the postwar sted 
mill installations in various countrie 
in Europe as well as in England. 
. 


Rockwell Manufacturing Co. ha 
announced the acquisition of the 
Ohlen-Bishop Manufacturing Co. o 
Columbus, O. Ohlen-Bishop product: 
augment the line of power tools made 
by Rockwell’s Delta manufacturing 
division. 




















° 


Complete facilities for broaching o: 
parts on a job-lot or production basis 
are now available from Weaver 
Broaching Co. in its new plant 
18515 Weaver St., Detroit 28, Mich 
Equipment already installed includes 
three sizes of horizontal broachins} 
machines designed to handle both in, 
ternal and surface broaching opera, 
tions, as well as several types of vert 
tical broaching machines. 








M 


DI 
te 











. 


Nice Ball Bearing Co., 30th and 
Hunting Park Ave., Philadelphia, Pa 
has recently completed additions to 
its plant. Manufacturing space will 
be enlarged by approximately 9105 
sq ft, and an addition to be used fo 
the storage of raw materials wil 
cover approximately 5400 sq ft. , 








- 










Sponsored by the Hercules Powder 
Co., the John Wesley Hyatt Award 
for distinguished achievement in plas- 
tics was presented recently to James 
Bailey, vice president and director of 
research, Plax Corp., for his research 
in techniques and invention of mé 
chines for the successful extrusion 
thermoplastics. 


¢ 


Ground has been broken for col 
struction of an addition to the plat! 
of National Seal Co. which will sé 
40,000 sq ft of manufacturing area 1 
the Van Wert, O., subsidiary of Ne 
tional Motor Bearing Co. Inc. 4° 
scheduled for the company's lates 
expansion are a rubber compounding 
building and a second floor to thy 
present office building. Productio 
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How to remedy common errors 





in gasket design 










The fault 





the 
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The reason 


- The remedy 





Bolt holes too close to edge. 


= 


' 





A 
| 








Gaskets so designed are expen- 
sive to make as well as expen- 
sive to use. They break easily 
during stripping and center pick- 
ing and are easily damaged in 
transit. Often such gaskets also 
demand careful handling during 
assembly. 





a. An “ear”; strengthens gasket. 








b. A notch; removes fragile wall. 


1 








fp 








and 
Pa. 
is to 


Metal-working tolerances ap- 
plied to gasket thickness, diame- 
ter, length, width, etc. 


+ .002 
2.000 


Close tolerances involve special 
dies, extra manufacturing opera- 
tions, and special sorting and in- 
spection. This delays deliveries 
and increases costs. 


Specify realistic tolerances. In 
most cases, a resilient gasket is 
entirely satisfactory if held no 
closer than + .010”, even on 
metal parts that must be held 
to + .002”. Try standard or 
commercial tolerances before 
concluding that special accu- 
racy is necessary. 
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Very small bolt holes... 


‘Or small non-circular openings. 


Centers from such holes prob- 
ably require hand-picking. Be- 
cause small holes are easy to 
miss, extra inspection must be 
employed, Naturally, this slows 
down gasket production and in- 
creases gasket costs. 





Avoid hole sizes under 42” di- 
ameter, If hole is for indexing or , 


. 
positioning, it may be possible 


to change to a small notch, 
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write Armstrong Cork 


You'll find other helpful information on the design and 
use of gaskets in “Armstrong’s Gasket Materials.” This 24- 
page manual discusses subjects such as designing gaskets to 
reduce cost . . . designing flanges for efficient sealing . . . 
the effect of surface condition on gaskets, and many others. 

You'll find, too, up-to-date information on Armstrong's 
various sealing and friction materials. Included are govern- 
ment and SAE-ASTM specifications. See this manual in 
Sweet’s file for product designers. For a personal copy, 
Co., Gaskets and Packings Dept., 


5108 Arch Street, Lancaster, Pennsylvania. 
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Armstrong's Gasket Materials 
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NTERVAL TIMERS 


TIME DELAY 


As specialists in TIME as a factor of 

CONTROL, we have developed a wide range 
of timing devices, extensively used on 

. : electrically-operated commercial and industrial 
= ’ equipment where accurate, dependable timing is 
essential to insure efficient produc! 
performance . . . to add convenience of 
operation . . . to prevent work spoilage and 


protect equipment itself 


Although the majority of timing 

problems can be effectively solved by 

devices considered “standard” in our line 

A -mualoh, -Malolo Me Meld-lehMe| to] Mol M-> del-1al-lala= 

in the design of special devices to meet 

specific requirements and will welcome the 
opportunity to help solve your Tillate Melee) 0) (<1 


Write us for felaaleli-ai— abaelaiilehite 





BOX 6, CENTERBROOK, CONN. 


















will soon begin for a new type fe 
seal needed in large volume for ni 
tary equipment and also for tracto 
farm machinery, washing me 
and many other types of machine 

° 

Cam-Lok Co., manufacturer 

welding cable connectors, was rece 
ly acquired by Empire Products 
Cincinnati, O. Concurrently. the ); 
ter company announced the buildiy 
of a modern manufacturing plant 
Rossmoyne, O. Henceforth, the wel 
ing products company will be knoy 
as Cam-Lok, division of Empire Pr 
ucts. 

7 

To meet machinery builders’ need 

for the 2200 series Frauenthal gring 
ers, A. Harold Frauenthal Inc., M 
kegon, Mich., is constructing a ne 
plant which will have an area { 
about 10,000 sq ft. 

° 


Precision Welder Mfg. Co. has 
cently moved to 660 West Grand Ave 
Chicago, Ill. The company’s ne 
building provides four times as mud 
floor space as the former locatiof 
Installation of high-speed equipmen 
plus manufacturing methods, will e 
able the company to produce six timd 
as many welders as previously. 


¢ 


Scheduled to be completed by mid 
August, an industrial building is bé 
ing built by All-State Welding Alloy 
Co. Inc. The new structure adjoi 
the company’s home office and pla 
at 273 Ferris Ave., White Plains, } 
Y., and will more than double the fac 
tory area. 


° 


A major expansion of engine pr 
duction capacity, involving new facili 
ties to cost $6,000,000, is announc 
by Cummins Engine Co. Inc., Colum 
bus, Ind. This third major expal 
sion program within the past nl 
months will increase production ¢é 
pacity at least 50 per cent over th 
company’s 1950 record high level 


° 


West Point Mfg. Co. 
from its former location in 
ton, Mich., to a new and | —_ plan 
at 26935 West Seven Mile Rd. De 
troit 19, Mich. 


° 


Naugatuck chemical div's 
ed States Rubber Co., 
nounced a major expansion 
aimed at doubling the p! 
its Baton Rouge, La. Paracril 
thetic rubber plant. Plans call f0 
the construction of a ne’ 
tration building and laboratory, 
well as new reactors, drying units an 
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STABILENE 
Glass Tracing Cloth 


ant 

wel 

cnov 
Pro 







nee 
sing 






STABILENE Glass Tracing Cloth, the dimensionally 
stable, highly transparent drawing and reproduction ma- 
terial, has revolutionized production methods. 

In constant use in the aircraft industry for the last 
five years, it is actually saving thousands of dollars in 
operating costs and materials, by eliminating preliminary 
drawings, scribing on metal and costly photographic 
equipment and processes. Original drawings on dimen- 
sionally stable STABILENE are contact printed directly 
on template or tooling materials. 

Perhaps STABILENE can help you too. You may 
have quite different uses for it—comparator work or 
mapping for instance. But let us tell you more about it 


and what it is doing for others. Simply mail the coupon 
below. 


* Trade Mark 
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KEUFFEL & ESSER CO., Hoboken, N. J. 


We are interested in STABILENE Glass Tracing Cloth. Please let us have more information. We are 









manufacturers of 








Firm 
Address 
City Zone State 























Signature & Title 
See 
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How a leather or synthetic rubber 
VEE PACKING responds to pres- 
sure and lives to a tough old age 


Vee Packings seldom work alone. They are usually used in sets 
of 3 to 6, and always with adapters. 

Each Vee supports the one ahead: therefore, all must be alike 
in dimension and finish, so that when assembled in sets the lips of 
each Vee will make uniform contact with the surface to be sealed. 

G&K-INTERNATIONAL can meet your requirements in 
leather or homogeneous synthetic rubber Vee Packings. In leather 
you benefit through quality control that starts with the raw hide 
and follows through precision manufacturing to the finished pack- 
ing. In synthetics, full laboratory facilities and modern equipment 
carry the job from formula to final inspection. In both, advanced 
engineering know-how and a stepped-up manufacturing program 
assure satisfaction. 

See G&K-INTERNATIONAL for your packing 


needs in synthetic rubber compounds or leather. 
Meeting your high standard is our business. 





———~<, 


1TH 
1 COMPANY 


apriLiateo W 





¥ GRATON & KNIGH 

















other production equipment. Ney, 
warehousing and latex storage fagijj. 
ties will also be added. The expan- 
sion program, to be completed early 
in 1952, will bring plant capacity for 
the production of Paracril nitrile ryp. 
ber, Nitrex latex, high styrene latex 
and high styrene resins to approxi- 
mately 30,000,000 pounds annually, 











¢ 


Centric Clutch Co., maker of Ray. 
son centrifugal clutch-couplings has 
moved into its newly completed build. 
ing in Woodbridge, N. J. The new 
plant provides four times as much 





































































space as the company’s former fa f° 
cilities at Cranford, N. J. aaa 
° tion 
The purchase of 200,000 sq ft of we 
manufacturing space in Birmingham pe 
has been announced by the Essex a 
Wire Corp. This building is located 
on 14 acres of property which can be © 
used for future expansion. and 
. Pac 
way 
The new electron tube manufactur. Oak 
ing plant in Cincinnati, to be devoted Gro 
exclusively to the production of min- whe 
iature and subminiature tubes, was iner 
opened recently by the Radio Corp. of seal 
America. The new one-story plant ne 
occupies a tract of 17 acres and con- ture 
tains 136,000 sq ft of floor space. al d 
+ 
Buchanan Electrical Products Corp. P 
has recently moved its entire facili- J Pro 
ties to a new modern plant located & char 
at 225 Highway 29, Hillside, N. J. & inci 
The new building, which houses gen- § dray 
eral offices as well as experimental, 
engineering and production depart- PI 
ments, provides three times the floor tion 
space of the company’s previous 10- have 
cation and will allow immediate ex- Rubl 
pansion of production capacity. Cory 
« sq ff 
The Buffalo branch of The Ameri- H be vu 
can Brass Co. has recently completed § and 
a mill improvement program in its lead 
sheet and strip brass department hope 
The mill is now capable of producing § new, 
long coils of strip brass up to 24-2. 
wide, rolled from 3300-Ib castings, 4% he 
compared with a previous maximum the 1 
weight of about 250 Ib. Offic 
’ has | 
Aeroquip Corp., manufacturer o Jf appr 
flexible hose lines, self-sealing coup jj Plant 
lings and other components used 0 J Ufact 
aircraft and numerous _ industrial § in Lo 
products, recently put into operation 
its new Burbank, Calif., plant, thereby Th 
completing an extensive expansi @),. 
program. The new Burbank plant * Bg. 
operated by Aero-Coupling Corp, © § .... 
Aeroquip subsidiary. Other imp? # ii 
tant expansion moves recently - pater 
pleted include the addition of 2 7” Hi, 4, 





65,000 sq ft building to the company’ 
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main plant in Jackson, Mi 
pl , Mich., and 
— of another ro 
etalco Inc., with a plant in C 
boygan, Mich. - 
° 
Reopening of the 
world’s 
rubber plant, a Beadbcwenytle 9 
cility at Institute, W. Va., h arb 
completed, according to an wert 
nouncement from B. F ‘ae 
. FF. ich 
= cal Co. All production lines at 
itute are now operating sligh I 
above their rated capacity of 90 = 
long tons of rubber annually - 
a 


Sierra Electroni 
c Mfg. Co. i 
‘. . Co. is 
a. be new production peta Dore 
—_ a at 1050 Brittan roone 
rlos, if. It is rel . 
at 
established developmental ott 
Sierra Electronic Corp. apie 
* 


Construction of 
new general i 
and plant facilities for the ‘Sams 
as gs of Chicago is now under 
a ew plant site, situated on 
m ve. near Lehigh in Mort 
ms Ill., will cover 133,000 itt 
: en completed and will nes ng “ 
— production of a ve 
_ . oe gaa day oem 
ide ran 
a ge of tem - 
es, speeds and services f ion 
al defense. nln 
° 


Periflex 
alle Pe gyro Platen 
pe. he announce 
tally company name a a 
a the tradename of its h ; 
and pneumatic packings r 
Plan : | 
s f i 
at a! the immediate construc 
= al arge new plant addition 
me Koga _ announced by Re i 
~ r division, Lee Rubber “= 
mr — The ae alan 
. gry and its equipment te 
me twa the production of wire 
ae e braided, mandrel bui 
a | cured hose. The com we 
m > begin manufacturin im the 
Plant within a year es 
* 


Announc 
a ge of the completion of 
lg Co. main factory an 
a ding in El Segundo Arory 
made. Wi - 
a, . ith a floo 
— 50,000 sq ft pee 
— than double oe we og 
a g area of the fo sos 
airs rmer factory 
° 


The Alle 
~ghen 

aie gheny Ludlum Stee 

Nn gr 7 
eee pee a license by po 
“aie O use certain of i 
a aap cr with on aoe 
ia —— electrical steels na 
1» fie mcerned apply pri ci 

manufacture of He pai 

- e 
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cATALOG 1-5! 


1951 Edition 











52-page catalog which 
nd prices 01 — 


CATALOG T-51 isa brand new 
contains complete descriptions 4 
ccessories 

d drills for f 
for power 


lexible shaft tools 


e shaft arms anda 
drives and 


disks, burs an 
aft combinations 


@ Flexibl 
e Points, wheels, 
* Standard flexible sh 
remote controls 
@ Flexible shaft adapt 
actuators 
e Molded resistors 


@ Plastic shipping plugs and caps 
ors, engine belts, gyPs¥™ 


h lathe, blowpipe 
ite today- 


ers, pressure bulkhead fittings, 


@ Inspection mirr products, indus- 
trial cements, benc 


Free copies sent on request. Wr 





cAMhite 
INDUSTRIAL DIVISION 


Dept. 4, 10 East 40th St 





WESTERN DIST icT OFFICE: Time Buildin ‘ Lon Beach, Calif. 
R s 9 9 


DENTAL MFG. CQ. 
iy NEW YORK 16, N. Y. 
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FASTER SET-UP... HIGHER OUTPUT 
on Bullard Horizontal Boring Machines 
with Star-Kimble Brakemotors 


@-:.: its new 4-Way Bed Horizontal Boring, Milling and Drilling 

ine, The Bullard Company, Bridgeport, Conn., naturally was on the 
lookout for ways of increasing the machine’s output and cutting down its 
operating cost. 
Setting-up of the machine—and production runs, too, in many instances— 
called for frequent starts-and-stops. Conventional methods of stopping the 
machine, by plugging the motor, held the start-stop cycle down to 6 a 
minute—heater elements in the motor starter kicked out at that point— 
production was stalled while the elements cooled. 


Then . . . Bullard switched to Star-Kimble Brakemotors to handle the job. 
Result: as many as 30 starts-and-stops a minute ate now possible without 
affecting the heater elements in the control. 


How is this possible? Because ... in this application, as in thousands 
of others . . . the large disc area of a Star-Kimble Brakemotor assures fast 
stopping ... the small air gap assures quick brake release for fast starting. 


Like all Star-Kimble Brakemotors, the totally-enclosed, fan-cooled ones 
installed on these Bullard machine tools are integral, space-saving units 
consisting of motor and brake built together to work together . . . designed 
for their specific job by the pioneer makers of disc brakemotors . . . backed 
by more than 25 years’ application experience. 








For full information on construction and 
ratings, write for free Bulletin B-501-A, 


-KIMBLE 


MOTOR DIVISION OF 
EHLE PRINTING PRESS AND MFG. CO. 


201 Bloomfield Ave. Bloomfield, New Jersey 









silicon iron alloy steels, including 
newly developed electrical steels with 
special properties. These clectrica) 
steels, largely used in the production 
of transformers, generators and othe 
electrical equipment, are also finding 
extensive use in new and improved 
military equipment. 
a 
Marman Products Co. Inc., Ingle. 
wood, Calif., announces construction 
of a new plant to increase its capac- 
ity by 300 per cent. Producing engi- 
neered clamps, strips and couplings, 
the company is a supplier to aircraft 
and other basic industries. 
+ 






















Construction of a new addition to 
the plant of The H. M. Harper Co, 
Morton Grove, IIll., manufacturer of 
nonferrous and stainless steel fasten. 
ings, was recently begun. Scheduled 
for completion late this year, the new 
building will increase total floor space 
to 166,000 sq ft and wil] house com- 
plete facilities for the reduction of 
copper, nickel, aluminum and stain- 
less steel wire and bar stock. Equip- 
ment will include light and _ heavy 
draw benches for bar drawing and a 
battery of wire drawing machines for 
wire up to %-in. diameter. In ad- 
dition, complete annealing, descaling, 
pickling and coating equipment will 
be installed. 

















¢ 

The Tube Reducing Corp., Walling: 
ton, N. J., recently added Westin 
process machines to its equipment in 
order to give customers the advan- 
tages and economies that result from 
being able to size and form the ends 
of close tolerance tubing all in one 
plant. 







¢ 


Berry Motors Inc., of Corinth, Miss. 
recently merged into the Oliver Iron 
and Steel Corp. and hereafter will be 
known as the Berry division of Oliver 
Iron and Steel Corp. The Berry d- 
vision will continue to manufacture 
its patented motors and _ industrial 
transmissions at the Corinth plant 
The Oliver corporation, manufacture! 
of industrial fasteners and small forg- 
ings, has been in continuous operé 
tion since it was founded in 1863 
The addition of its new divsion wil 
give the company a more diversified 
group of products and a stake in the 
fast-growing hydraulic industry. 

~ 


















Because of increased demand for Its 
products, the Wel-Met Co. is plannin 
construction of an additional! plant # 
Salem, Ind. The new plant will triplé 
the company’s production of self-lu- 
bricating bearings and structural and 
mechanical parts made of sintered 
metal powder. 
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CYLINDERS 


*MORE POWER 
IN LESS SPACE 
AT LOW COST 


—as provided by these talked-about features: 


Compact Performance 
Simplified design eliminates tie-rods and bulky end 
caps. Saves up to 1/3 space when installed. 

Flexible Performance 
Interchangeable mounting brackets may be fitted 
without disassembly. Pipe Ports adjustable to any 
angle. Easily disassembled and re-packed. 

Low Cost Performance 


Lower first cost ... smaller inventory ... minimum 
maintenance. 





FREE TEMPLATES 


For the first time 
in the industry, 
O-M offers a com- 
plates showing all 
° Air cylinders and 
° Water mounting brackets. 
VY. scale. Your set 
© Hydraulic en vaguest. 


Cylinders 














In full range of sizes from 1% to 
8” bores. All machined steel and 
bearing bronze. 


ORTMAN-MILLER 


MACHINE COMPANY, INC. 


1210 150th Street, Hammond, Indiana 
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The BALL BEARING for your 


LINEAR MOTIONS 


Sliding linear motions are nearly always troublesome. 
Thousands of progressive engineers have solved this 
problem by application of the Precision Series A BALL 
BUSHINGS. 

And now hundreds of original equipment manufac- 
turers use the low cost Commercial Series B BALL BUSH- 
INGS which were developed for support of linear motions 
in competitively priced, volume manufactured products 
where super precision is not essential. 

Alert designers can now make tremendous improve- 
ments in their products by using BALL BUSHINGS on guide 
rods, reciprocating shafts, push-pull actions, or for sup- 
port of any mechanism that is moved or shifted in a 
straight line. 

Improve your product. Up-date your design and engi- 
neering with BALL BUSHINGS! 


LOW FRICTION ° LONG LIFE 
ELIMINATES BINDING AND CHATTER 
SOLVES SLIDING LUBRICATION PROBLEMS 
LASTING ALIGNMENT - LOW MAINTENANCE 


Now manufactured for '/4", '/2”, 
3/4", 1” and 11/2” shaft diameters. 


Write for descriptive literature and the name of our representative in your city 


THOMSON INDUSTRIES, inc., 


—— MANHASSET, NEW YORK ————— 



















































PROGRESSIVE MANUFACTURERS USE BALL BUSHINGS — 
A MAJOR IMPROVEMENT AT A MINOR COST 












ACTIVITIES 


A the Malleable Founders’ Society, 
Cal C. Chambers, Texas Foundries 
Inc., was elected president of the 
Society for the coming year, and F. 
D. Brisse, Laconia Malleable Iron Co, 
was elected vice president. New di. 
rectors are G. T. Boli, Northern Mal. 
leable Iron Co.; R. N. Hoffman, 
Michigan Malleable Iron Co., W. H. 
Moriarty, National Malleable ani 
Steel Castings Co.; and Mr. Brisse. 


Henry M. Richardson, DeBell & 
Richardson, chairman of the Society 
of Plastics Engineers Inc., prize paper 
contest committee, has announced 
that Carl J. Frosch of Bell Telephone 
Laboratories will serve as chief judge 
in the third annual SPE contest, for 
which entries are now being received. 
The contest is designed to encourage 
the younger members of the Society 
in the preparation of technical papers 
contributing to the advancement of 
the plastics industry. The contest 
will be conducted first on a local, and 
subsequently on a national basis. All 
entries are to be submitted to the 
section officers. Deadline for the sub- 
mission of entries to the sectional 
contests is October 15, 1951. Com: 
plete details may be obtained from 
Society of Plastics Engineers Inc, 
409 Security Bank Bldg., Athens, 0 


a 


By action of the board of trustees 
of the American Society for Metals 
Dr. Zay Jeffries of Pittsfield, Mass. 
retired vice president of the Gener 
Electric Co., a past president of the 
ASM, author, scientist and a men: 
ber of the National Academy of Se: 
ences, has been appointed directo! 
general of the World Metallurgic# 
Congress. Dr. Jeffries will help shapt 
the program of the Congress, whit! 
is being sponsored by the ASM amd 
which will be held in Detroit, Octobe 
14-19. 


































































° 


The Gas Appliance Manufacture" 
Association recently announced thé 
designers and builders of more that 
25,000 different types of gas equP 
ment for industrial use have # 
nounced voluntary~* adoption of § 
“code of ethics” governing the stand: 
ards of performance and safety of 
such equipment. These manufactut 
ers, who make gas equipment used 2 
automotive, metals, textile and othe 
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CLARK rvpe “cy” ac MAGNETIC 


~~ MOTOR STARTERS 
»~ with the 


s 


NEW ARC QUENCHING PRINCIPLE 














These rugged magnetic starters 
provide the extra protection and 
= om dependable operation of "Mill-Type” 
¢No tools needed to inspect i . | heavy-duty construction and design. 

contacts. Contacts, coils, and ’ , | 

stationary magnet frame 

easily removed. 


} rT rt 7: \ 
¢ Melting alloy-type overload : ae ae 
relays. a a 
¢ Vertical lift clapper type —— ieee sl The CLARK Type"CY” Starters feature 
magnet adapted to straight i " Ce i the combined use of strong multi-turn 
line guided movement, uses 4 : —e | magnetic blowouts with twin-break 
no springs. i, ) w | contacts. 


The Type “CY” starters employ an 

entirely new principle of arc inter- 

ruption. The blow-out coils are con- 

centric with the contacts. The magnetic 

field quenches the arc either by 
lengthening or confining it. By forced rotation the arc moves 
continually from a hot to a cold spot—minimizing burning or 
pitting of contacts. The solid upper arc shield prevents the accumu- 
lation of hot gases between wiring terminals—minimizing phase- 
to-phase failures’. 





ra 


aati 


a 


|: ep 


om i? 2 tH } et 


af 4 4 


All parts in the arc chamber are copper, brass and steel, 
thus preventing carbonization. Absence of carbon and soot 
means longer contact life and lower operating temperatures. 


Phantom View 
Showing 
Arc Shield 
“Magnetic blow-out coils are used on 
all size 2 and 3 Type “CY” starters. 
Mill-Type construction is used on sizes 
0 and 1. 
Complete Power Circuit 
of CLARK Type “CY” 
Starter, Size 2 
Let a CLARK application engineer show you what this new line of 
CLARK Type “CY” starters means to you in increased production 
and lower maintenance. 


tHe CLARK CONTROLLER co. 


CG; 
NEERED ELECTRICAL CONTROL + 1142 EAST 152ND STREET, CLEVELAND 10, OHIO 













































Wherever you find horsepower at / ment manufacturers have proved 
work, you will find Twin Disc that, no matter the problem, Twin 


Clutches and Hydraulic Drives. 
That’s because Twin Disc offers 
standard units for every kind of ap- 
plication in the industrial field, from 
split-second work cycle operations 
to 1000 hp tugs-of-war between 
prime movers and mother nature. 
Thirty-three years of working 
with hundreds of leading equip- 






Twin Disc’s Model CL Clutch is a com- 
pact husky, known wherever construction 
equipment is used. Three Model CL Clutches 
are employed in this Cedar Rapids "Rock- 
lt" plant, operating under severest condi- 
tions. Model CL Clutches are offered in one, 
two and three-plate construction in 54 to 
11% inch models. Ample safety factors 
insure long trouble-free wear life. Single 
point adjustment is made from the outside 
of the clutch without the use of any tools. 


| Twil ‘disc 


. CLUTCHES AMD /WYORAULIC ORIVES 
* 


N 


Disc can help provide the answer. 

And an answer that is impartial, 
for not only does Twin Disc offer a 
complete line of friction clutches, it 
offers a complete line of industrial 
fluid drives as well. 

That's why for the right connection 
between driving and driven units, al- 
ways specify Twin Disc. 





Je I - sons 
we. ee "ots 


Clutches & Hydraulic Drives 


COCHLKCOc@HYH 


TWIN DISC CLUTCH COMPANY, Racine, Wisconsin + HYDRAULIC DIVISION, Rockford, Illinois 





BRANCHES: CLEVELAND + DALLAS «© DETROIT « LOS ANGELES « NEWARK + MEW ORLEANS + SEATTLE + TULSA 
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essential production, have pledge 
themselves to a code governing suc 
items as product design based op 
sound engineering principles ang 
proved research, employment of gy. 
perior workmanship and materials 
design and construction with a view 
to satisfactory product performance 
over a reasonable expected lifetime 
readiness to co-operate in the prep. 
aration and application of officia) 
standards, when and if promulgated 
by the American Standards Associa. 
tion, and application of highest stang. 
ards of safety and durability to the 
selection of controls and accessories 
used in finished preducts. 
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Awards have been presented to 
members of the board of directors 
and standards council of the Ameri. 
can Standards Association who have 
served more than a year. Certificates 
of service were given in recognition 
of their work in the development of 
American standards. Maurice Stan. 
ley, Fafnir Bearing Co. representing 
The Anti-Friction Bearing Manufac- 
turers Association on ASA’s board of 
directors, was among those honored. 
Members of the standards council 
representing associations in the ma- 
chinery field similarly honored are 
George P. Byrne, Industry Service 
Bureaus, representing the U. S. Ma- 
chine, Cap, Wood and Tapping Screw 
Bureaus; Alton G. Knight, Hendey 
Machine Co., representing the Na- 
tional Machine Tool Builders’ Asso- 
ciation; Harry B. Lindsay, Grinding 
Wheel Institute; and H. O. Smith 

The Anti-Friction Bearing Manufac- 
turers Association. 





° 


Samuel G. Hibben, director of ap- 8 Or 
plied lighting for Westinghouse Elee- Sta 
tric Corp., has been elected president Per 
of the Illuminating Engineering Se @ An 
ciety, one of the highest professional 
honors anyone allied with good light- 
ing can achieve. IES members rep § @ We 
resent utilities, lamp manufacturers, ing 
lighting equipment manufacturers, 
college faculties and students, govern 0 To. 
ment groups, eyesight specialists and too 
others interested in fostering 00 @Phy 
lighting practices. | 


rec 


ma 
+ star 


At the 54th Annual Meeting of the 
American Society for Testing Mate 
rials, the following officers wer 
elected: President, elected for a on® 
year term, Truman §. Fuller General 
Electric Co.; vice president, for 4 
term of two years, Leslie ©. Bearl 
Ir., Socony-Vacuum Oil Co. Inc.; and 
members of the board of «iirector 
elected for a three-year term, John 
W. Bolton, The Lunkenheimer Co.; 
Rudolph A. Schatzel, Rome Cable 
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Here at Aluminum Industries, Inc., are pr ve) nt 
count on hans re werennenn — castings of 





and compare: 


® One of the largest aluminum foundries in the United @ Pattern shop for pattern repair and maintenancé. -~'. 
States for the production of Permanent Mold, Semi- @ Engineering Department for application of the best 


P tings. 
erences Slee ant San Costiage engineering principles, all the way from the design 


@Ample capacity for immediate scheduling of your stage to the finished casting. 


requirements. . 
@Ample warehousing facilities, favorably located for 


shipping. 
@ Secondary aluminum plant for the refining of 
scrap metals. 


@Well-equipped department for machining and finish- 
ing aluminum castings. 


@Tool room, equipped with the latest type machine 
tools. 


@Physical and metallurgical laboratory, equipped to @Foundry personnel with the skill and "know-how 
maintain strict quality control and _ inspection developed in over 30 years of experience in work- 
standards. ing with aluminum and its alloys. 


Send for new bulletin telling how and why you can depend upon Aluminum 
Industries, Inc., for the aluminum castings you need in your production. Ask for 
Bulletin No. 20-A. Recommendations and estimates given without obligation. 


ALUMINUM INDUSTRIES, INC. 


CINCINNATI 25, OHIO 


ALUMINUM PERMANENT MOLD, SAND ond DIE CASTINGS...MARDENED, GROUND ond FORGED STEEL 
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AMERICAN oe of 
* RIISHED HUBS 


give y 


TAPER-BUSH 


ON BOTH 


Multiple-Groove 
Fixed-Pitch 
Sheaves 


Multiple-Groove 
Adjustable-Diameter 
Sheaves 


Only American Wedgbelt Sheaves give you the advantages of 
quicker assembly, easier breakaway yet maximum clamping action 
in both fixed-pitch and adjustable-diameter multiple-groove sheaves. 
Assembly is quicker because of one-piece, accurately-machined 
bushings—breakaway is easier because of the exclusive “perfected 
taper” of American Wedgbelt bushings—maximum clamping action 
is assured because the bushings are split all the way through. In 
addition, precision manufacturing assures accurate, long-wearing 
grooves and balanced vibration-free operation. 

Look to American as your source of supply for all V-belt drive 
products: Taper-bushed Standard Wedgbelt Sheaves, Double-Taper 
Adjustable-Diameter Wedgbelt Sheaves, F.H.P. Sheaves and F.H.P. 
and Multiple Wedgbelts. Mail the coupon below for full information 
on the complete line of American Wedgbelt Drives. 


4238 Wissahickon Avenue, Philadelphia 29, Pa. 


Please send me information on American Wedgbelt Drives. 
NAME es 


COMPANY oe 
ADDRESS_____ 


























Corp.; E. O. Slater, Smith-Emer 
Co.; Stanton Walker, National San; 
and Gravel Association; and F, p 
Zimmerli, Barnes - Gibson - Raymon; 
Division of Associated Spring Com 
Also at this meeting ASTM Awarg 
of Merit were presented to a number 
of men who have rendered service ty 
the Society, particularly in its tech. 
nical committee work. This group in. 
cludes William Blum, National Bp. 
reau of Standards; Hyman Bornstein, 
Deere and Co.; Robert Burns, Bel 
Telephone Laboratories Inc.; Harry 
Van Osdall Churchill, Aluminum (% 
of America; and Carl DeWitt Hock. 
er, Union College. Authors of out. 
standing technical papers presente 
at previous meeting of the Society 
also received awards during the an. 
nual meeting. The Charles B. Dudley 
Medal was presented to Professors 
D. S. Clark and P. E. Duwez, Cali- 
fornia Institute of Technology; the 
Richard L. Templin Award, to R. L 
Templin and W. C. Aber, Aluminum 
Co. of America; and the Sam Tou 
Award, to C. T. Evans Jr., The Elliott 


Co. 
r 


At the Annual Summer Meeting of 
the Institute of the Aeronautical S¢- 
ences, Lt. Col. Marion Eugene Car! 
U.S.M.C., Head, Carrier Aircraft Sec. 
tion, Flight Test Division, Naval Air 
Test Center, Patuxent River, Md., re 
ceived The Octave Chanute Awari 
for 1951. The certificate of award is 
presented annually for a notable con- 
tribution made by a pilot to the aero- 
nautical sciences. At the same time, 
Dr. John Burlin Johnson, Head, Met- 
allurgy Group, Office of Air Research, 
received The Thurman H. Ban 
Award for 1951. This award is pre 
sented annually to an officer or civ 
ilian of the Air Materiel Comman/ 
for outstanding achievement in aerv 
nautical development. 


. 


The National Association of Fa 
Manufacturers has elected John 
Frank as president for the comil§ 
year. Mr. Frank is president of th 
Ilg Electric Ventilating Co., Chicag® 


° 


At its recent annual meeting ” 
Washington, D. C., the Acoustic 
Society of America paid tribute " 
the National Bureau of Standaris 
During the meeting, attended by mor 
than 200 physicists, engineers and 
architects, the Society's preside 
Professor Philip M. Morse, presente! 
a scroll to Dr. E. U. Condon, NB 
director, in commemoration of ™ 
Bureau’s semicentennial. The © 
contains congfatulations to the Br 
reau, praising and commending its™ 
search, service and co-operation wi 
others in the science of acoustics. 
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WOLVERINE 
COPPER TUBING 


Wwf, ON DO. 


but we’re not forgetting YOU 


Copper and copper base alloy tubing is specified on many 
Defense Orders. Wolverine tubing is often selected because 
itis, as you know, quality-controlled from ore to finished 
product and, therefore, conforms to the high standards 


that must be met. 
\ 


Incidentally, Wolverine has been manufacturing copper and 
copper base alloy tubing for well over thirty years. 


ar 
But like all other manufacturers, we are cognizant of A“ 
a “— 


the division of our obligations. Your needs, too, are recog 


A 
<a> 


nized. Not all the copper tube we produce daily is earmarked be BS 
for emergency use. The maximum percentage allowed by J 


government regulations is being produced to take care of z 


essential domestic needs—your other needs. 


Whatever tube you can get, utilize it to the best advantage. 
Employ it judiciously and we shall all get along very 
ell until the emergency is over. 


SINE TUBE DIVISION 


& Hecla Consolidated Copper Company 
INCORPORATED 
Manufacturers of seamless, non-ferrous tubing 


1433 CENTRAL AVE. e DETROIT 9, MICH. 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
Sales Offices in Principal Cities 


Export Department, 13 E. 40th St., New York 16, N.Y. 
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THE DEPENDABLE. ROI 


What do you expect of the pumps you install? Efficiency, depend- 
ability, endurance, simplicity, an unusually high record of perform- 
ance? If these are your requirements, by all means investigate the 
Roper 3600 Series; pumps that are engineered to do a wide range 
of jobs handling both thick or thin clean liquids. 

At this very moment the interests of tank truck operators, refineries, 
bulk stations, process plants and general industries are being 
served by thousands of Ropers. The size for your needs can do 


an equally productive job for you! 


Eh Steet oe > at 
*. ¢ ce * = « 


é 


oF 


Pumping liquids from A to Z calls for quality-made components 
accurately assembled. Series 3600 pumps feature hardened helical 
pumping gears; heavy duty, high-lead bronze bearings; adjustable 
relief valve (from 20 to 90 P.S.I.); split packing gland; one-piece 
case of practical design. Standard or special fitted models ayailable. 
Pressures to 60 P.S.I. — capacities 40 to 300 G.P.M. 
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PUMPING | 
PROBLEMS 





FOR GENERAL PURPOSE PUMPING 














SALES AND SERVICE 









| peerage a field engineer in the 
Chicago district office, 
Nowicki has been appointed to the 
position of district manager of the 
eastern Texas division of Ampco Met. 
al Inc., Milwaukee. His headquarters 
will be in Houston, Tex. Sam Cod- 
dington, Wisconsin district field en. 
gineer, has been transferred to the 
Chicago district to replace Mr. No. 
wicki. 



















° 







Synthane Corp., Oaks, Pa., manv- 
facturer and fabricator of laminate 
plastics for industry, has appointed 
Warren C. Stokes to its Milwaukee 
district sales office as assistant to 
Howard A. Tyner. 






° 






William J. Thomas, general sales 
manager of The Babcock & Wil: 
cox Tube Co., Beaver Falls, Pa., has 
been named to the tubing industry 
advisory committee, which functions 
under the Office of Price Stabiliza- 
tion. Mr. Thomas has also been 
named to the welded and seamless 
steel tubing industry advisory com- 
mittee, which functions under the iron 
and steel division of the National Pro 
duction Authority. 










° 





To serve the northern half of New 
Jersey, Richard A. Kelting has been 
named manager of the new Newark 
N. J. sales office of The Falk Corp 
Mr. Kelting has been associated wit! 
the Falk sales office in New York 
for 18 years. 












¢ 







Formerly general manager at Lit 
ton Industries, Leonard V. Bedell has 
become general manager of Sier™ 
Electronic Manufacturing Co., pr 
ducer of electronic dynamic pressure 
measuring equipment, and vice pre 
ident of Electronix Engineering 4s 
sociates Ltd., application-engineerint 
representative for Sierra products. 













+ 










David R. Grossman & Co. factor 
agent, industrial distributo: and ex 
port agent for a varied line of bal 
and roller bearings, has announce! 
that Eugene E. Gloss, director ® 
sales, has joined the National Pr 
duction Board, resuming his Worl 
War II position as chief of the bear 
ings section. Mr. Gloss has had ex 
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mind reader, “Mr. Tubes”—your B&W Tube Company representa- 














tive—needs a close look at the following facts in order to 
supply the available tubing most economically suited to 
your requirements. 
: . T All related CMP author- 2 Any acceptable alter- 
izations .and government nates in type, finish, com- 
%& ~ contract numbers. 0 position, and size. 
o>. 
& 
3 A brief, informative de- 4 A description of the 
scription of your intended me end-use, exact as to prod- 
fabricating methods. \ en uct and its service. 
THE BABCOCK & WILCOX TUBE COMPANY 
Executive Offices: Beaver Falls, Pa. | 
General Offices and Plants 
Beaver Foils, Po.—Seamiess Tubing; Welded Stainless Steel Tubing 
os Alliance, Ohio—Welded Carbon Steel Tubing 
ee Beaver Falls, Pa. * Boston 16, Mass. ® Chicago 3, Ill. 
Houston a — — a * Denver 1, Colo. * Detroit 26, Mich. ‘ 
Philodeiphic a os Angeles 15, Calif. ° New York 16, N. Y. 


Syracuse 2, N.Y. . 
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* St. Lovis 1, Mo. * San Francisco 3, Calif. 


Toronto, Ontario ° Tulsa 3, Okla. 








Carbon, Alloy and Stainless steel tubes are defined under CMP regulations as 
“controlled materials”. As such, they are critical materials. Not being a 






















tensive experience in the ball 
industry, having worked for the Ney 
Departure Co. for more than 15 years 
and having been with Grossman & ( 
for several years. 
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I. F. Thomas has been appointe 
| manager of the newly established 
| western district office of the §, 5 
| White industrial division. He will he 



























BURROUGHS | located in the Times Bldg. Long 
TYPEWRITER Beach, Calif. and will handle aj 

activities in connection with the com. 
ACCOUNTING pany’s flexible shafts, resistors, valves 
MACHINES for compressed gases, plastic products 






western, southwesten and far western 
states. 







¢ 







| 
| and aircraft accessories in the north. 
| 
| 
| 





Associated with the firm for ten 
years, J. S. Munro has been name 
assistant general manager of The 
Canadian Raybestos Co. Ltd., Peter. 
borough, Ontario. 









° 











Previously vice president and gen- 
eral manager of both divisions, W. 
B. Caldwell has been elected presi- 
| dent of the Calumet Steel division, 
| Chicago Heights, IIll., and the Frank. 

lin Steel division, Franklin, Pa., of 























Inside the plywood shipping cases of Burroughs Typewriter Borg-Warner Corp. Prior to Mr. 
Accounting Machines you will find a brand new kind of protection | Caldwell’s election, Roy C. Ingersoll, 
against damage from accidental dropping and rough handling. Each president of Borg-Warner, had also 
machine is supported by four LORD Shipping Mounts which cushion held the presidency of the two divi 
shock forces with the controlled softness which only shear-type rub- sions. 
ber mountings can provide. Their ability to prevent exposure of the ° 
machine to excessive shock forces in all planes insures maximum Coincident with the anniversary of 
protection, regardless of the position in which the case may fall. his thirtieth year with the company, 





N. J. MacDonald, vice president it 
charge of sales, was appointed to 





Extensive tests during the period in which Burroughs Adding 
Machine Company was considering the use of this new system indi- ' , 
ae : the new post of vice president 2 

cated that LORD Shipping Container Mounts enable a packaged charge of all operations of the 
machine to be dropped over 36 inches without damage. The value of Thomas & Betts Co.. Elizabeth N.J. 
such high-quality protection was proved by over 1000 foreign ship- 
















ments to date which have been delivered in perfect condition ... i 
without a single loss from breakage. Federated Metals Division, Amer 
° . . i ini Co., has 
If you encounter frequent shock damage to shipments .. . if — aes Se eee E 

‘ , “er : : ‘ ‘ announced the appointment of A. 

service costs are high at destination .. . if you wish to insure arrival | Buchanan as sales representative t0 
of your products with factory-set adjustments intact— you should | cover the territory which includes 
investigate LORD Shipping Mounts. Write for complete information North and South Carolina, the eastem 
. see how this new method can cut your shipping losses. | half of Georgia and all but the & 


treme western part of Florida. 
Insure safe arrival of shipments through engineered shock mount- ° 
ing design and application. 


George C. Rodgers and Irving W 








Enable many products to be shipped completely assembled and f 
accurately adjusted. | Clark have been named managers ° 
Reduce cost of servicing and parts replacement at destination. | the respective military sales depart: 
May be — — times. seia | ments of the American Air Filter 
Eliminate need for storage of bulky, inflammabl ki - a 

soshate, ° . ee Co. operations in Moline, Ill. and 





| Louisville, Ky. Mr. Rodgers will we 
| age the military sales departmen 
ANUFACTURING COMPANY -« ERIE, PA. Ho bi Ss panama 
SS ee BE pc's call 4 fe Sa where the company manufacturer 
. portable heaters and ventilators 
other heating and air handling equir 
| ment, as well as specially desig™ 
portable heating devices used for all 







LORD M 
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A portion of the elaborate quality 
control equipment in use at Accurate. 
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the overall cost of your springs 


THE uniformly high quality of Accurate springs .. . 
their rigid adherence to the customers specifications 
... are the natural result of the combination of skilled 
springmakers and the most modern springmaking 
machines plus painstaking quality control proce- 
dures. Quality control is just one of the features of 
Accurate service. Certainly, we could “get by” with- 
out it like so many other spring manufacturers do. 
But we have found it pays off handsomely for our 
customers and ourselves. The customer gets uniform- 
ly good springs with savings in time and money be- 
cause there are fewer rejects and assembly runs more 
smoothly. We come out ahead because our customers 
are pleased and we're not subjected to a flood of 
substandard “returns.” In the overall, it means lower 
costs for everyone. 


bo 
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The best way to find out what we mean is to give 
us a trial. For a quotation just send a drawing and 
specifications or, if you prefer, Accurate engineers 
will be pleased to give their assistance in developing 
new or improved design. ACCURATE SPRING 
MFG. CO., 3813 W. Laxe St., Chicago 24, Illinois. 


Write for your copy of the new revised 
Accurate Handbook of Technical Data on 
Springs. This booklet has been out of 
print for some time and if you have 
previously requested a copy and have 
not received it, we would appreciate 
your asking again. 


VRVVRN NAVD ODD 

















PAY OFF WHERE THE GOING IS TOUGH 


Bulldozers and all types of earth-moving equipment normally 
operate under conditions imposing heavy mechanical and 
hydraulic loads on the hydraulic system. American Tractor and 
Equipment Company uses HYDRECO 3000 Series Pump on their 
Model TD14W Heavy-Duty Dozer. Like many other heavy-duty 
equipment manufacturers, ATECO knows that HYDRECO Pumps 
are made to take abuse. Look at the cutaway view .. . note the 
simple design — large area roller bearings — sturdy spur gears 
—high pressure oil seal— renewable wear plates—and most 
important of all, the four-bolt construction. HYDRECO Four-Bolt 
design locates the assembly bolts close within the area of greatest 
internal pressure, insuring rigidity and stability that cannot be 
equalled. HYDRECO Four- 
Bolt Pumps, available for all 
standard mountings, and 
made to operate in either 
direction. Five basic sizes — 
Y2 GPM to 130 GPM and for 
operating pressures up to 


1000 p.s.i. to 1500 p.s.i. 


Send for complete informa- 
tion including detailed 


performance data. 


Model B.H.F. — TDI4W ATECO Inside Mounted 
Dozer completely equipped with HYDRECO Controls. 


HYDRAULIC EQUIPMENT COMPANY 


1106 EAST 222ND STREET © CLEVELAND 17, OHIO 


craft engine preheating, heating tents 
etc. Mr. Clark will be in charge of 
the military and special contracts de. 
partment at Louisville. 


° 


..L. M. Evans has been placed jy 
charge of the new Rochester, N, y. 
branch office of Worthington Pump 
and Machinery Corp. This office jg 
located at 1246 Sibley Tower Bldg. 
Rochester 4, N. Y. Upon receiving 
his B. S. degree in electrical engi- 
neering, Mr. Evans took Worthing. 
ton’s engineering training course at 
Buffalo. Subsequently he served the 
company as an assistant test engi. 
neer and general line estimator and 
representative in St. Louis, Buffalo 
and Syracuse, N. Y. 


e 


Michael Egan has been appointed 
sales manager of the chuck division 
of Supreme Products Inc. 


. 


Appointment of Lloyd F. Giegel as 
branch manager of the Gary, Ind, 
Sales office of the Reliance Electric 
& Engineering Co. and the addition 
of Daniel J. Donnelly in a sales e- 
gineering capacity to the company’s 
Philadelphia office were announced 


recently. 
° 


Formerly executive assistant, A. W. 
Winston has been named assistant 
manager of the magnesium depart: 
ment of The Dow Chemical Co. 


° 


Ben King Duffy, sales engineer, has 
been appointed sales manager for the 
Pittsburgh district of the Plate & 
Welding division of Genera! American 
Transportation Corp. He will serve 
the western half of Pennyslvania, the 
eastern half of Kentucky and the 
states of Ohio, West Virginia and 


Tennessee. 
J 


The Duraloy Co., Scottdale, Pa 
has appointed A. M. Miller as district 
manager of its Detroit sales office 
located at 805 New Center Bidg. 


e 


Air Reduction Sales Co., a division 
of Air Reduction Co. Inc., has a& 
nounced the appointments of S. DP: 
Baumer as vice president of the Ait? 
Equipment Manufacturing _ divisio! 
and Edward H. Roper as manager © 
the general technical sales depart 
ment. Joining the Airco technic# 
sales department in 1941 as steel mil 
specialist, Mr. Baumer was made as- 
sistant manager of that department 
in 1944 and manager in 1948. M 
Roper has served in various capacities 
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How to replace hinge 
‘““Ipins and cotter pins 
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Rollpin replaces hinge pin for faster assembly of hinges. Inexpensively 
and simply driven in place, it cuts assembly costs. Constant spring 
tension holds Rollpin firm against vibration on heavy-duty automobile 
door hinges—on lightweight sheet metal hinges for meter or instru- 
ment panel covers. 
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TRY THE ROLLPIN WAY INSTEAD .. . Rollpins offer many advantages as 


. W, pivot and clevis pins for linkages or yoke assemblies. Heat-treated to pro- 
stant vide excellent fatigue resistance and wear characteristics, Rollpins fit flush, 
part: grip firmly in the outer or inner members, depending on your design require- 


ments, and are simply, inexpensively pressed in place. They are faster to 
install than cotter pins or safety wire . . . straight edges protect workers’ 
fingers and clothing. Rollpins are readily removed with a punch .. . can be 
used again and again . . . assure simplified maintenance. 


- has 
r the USE ROLLPINS (1) To replace set screws and rivets. (2) To pin or key 
e & gears... pulleys... levers . . . knobs. (3) As locating dowels, stop pins 
rican or shafts for small gear trains. 
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TRACE MARK 


Once you test their effectiveness you'll want the secure, vibration-proof 
fastening of Rollpins in your products. Write now for a sample package and 
full details. Elastic Stop Nut Corporation of America, 2330 Vauxhall Road, 
Union, N. J. 


= 
= 
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ELASTIC STOP NUT CORPORATION OF AMERICA 


GET YOUR FREE TRIAL ASSORTMENT OF ROLLPINS. 





Mail this coupon now. 
RIP asa tig. piioesn,.! ati 186 5g 7 































































isio! Elastic Stop Nut Corporation of America | HERE'S HOW ROLLPINS PROVIDE 
NB 280 Vauxhall Road, Union, N. J. 7 A VIBRATION-PROOF FIT 
. . 
aires Please send me full application data and test samples Rollpins are easily pressed into production 
A of the Rollpin drilled holes — chamfered ends facilitate 
‘ision ; | automatic or manual insertion. 
er of | Rollpins compress as they are driven— 
part: Nome Title l are self-retaining in production drilled 
nical holes—fit flush. Secondary hole-reaming or 
mil Firm___ | riveting operations are eliminated. 
“a | Constant spring tension against walls of 
e as hole lock Rollpins per tly i I 
haa pins permanently in place 
ment voce | until deliberately removed with a pin 
Mr punch. Rollpins don’t damage the hole and 
sities City Zone___State | can be used again and again. 
Pe t 
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@ Cut Weight 50% 
N Cw e@ Cut Size 40% 
Sier-Bath 


@ Slash Assembly Time 
GEAR @ Slash Down-Time 
COUPLINGS 


N 
2 Now You Can Improve Your Products 
\" 














-@ Provide Better Protection 
e Last Longer 


YOU have designed your equipment to be more compact, lighter, 
less costly to assemble and maintain, more dependable and more 
durable. And you’ve seen these advancements in the driving units 


you specify. 


NOW —at long last—you can get these same improvements in 
the link between machine and driver. Sier-Bath Gear Couplings— 
the only really new gear couplings in years—provide them all. 


RESULT— your assembly costs go way 
down — your equipment gets better pro- 
tection—your customers get better 
products! 


COMPARE: Sier-Bath Gear Coupling shown with 
two major conventional types of same shaft size, 
same HP capacity. Smaller, lighter—the new coup- 
lings allow more compact designs, put less strain 
on shafts, bearings. 


ASSEMBLED, UNCOUPLED im seconds! 


Only 7 parts. One-piece smooth sleeve transmits 
the load—no bolts to shear. Neoprene seals 
weather-proof the interior. Snap rings removed with 
a screw driver—yet take 50,000 Ibs. of end thrust. 
No bolts, grids or discs to wear out. Alignment 
checked in a jiffy. 
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Member A.G.M.A, 


Sier-Bath 


WRITE FOR BULLETIN 


—and name of your nearest 
Sier-Bath Representative! 





Bulletin gives installation photos, cost-cutting advan- 
tages, plan drawings, specs for standard, vertical, 
mill motor and floating shaft types—sizes from 7% to 6, 
HP 4 to 550. (Special sizes and types on request.) 


GEAR and PUMP A).. Inc. 


9263 HUDSON BLVD., NORTH BERGEN, N. J. 





= Also Monufacturers of Precision Gears and Screw and Gearex Rotary Pumps <= 
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in the general technical sales dep 
ment since 1936, was appointed 
sistant to the manager in 1944 
assistant manager four years later. 


+ 


Jack C. Hurst has been named diyi. 
sional sales manager of the Pagific 
Coast division, Revere Copper anj 
Brass Inc., and Theodore F. Richard. 
son was appointed district manager 
of the company’s San Francisco office 
Mr. Hurst, who has been in the met. 
al business since 1935 and with Rever 
since 1944, wag initially a salesmay 
in the San Francisco office, later be. 
coming district manager there, He 
will now be located in Los Angeles 
where Mr. Richardson was a member 
of the sales staff before his appoint. 
ment. 

° 


Chain Belt Co. of Milwaukee has 
announced the appointment of five 
new district sales engineers. They ar 
Edward D. Williams, who has been 
assigned to the Philadelphia district 
sales office; Truman J. Hammel, 
Kansas City office; R. W. DeMott Jr. 
New York district sales office; Ken- 
neth Burch, working out of the Cleve. 
land office; and George Robichaud, in 
Boston. 

. 


Formerly wih the magnesium tech- 
nical service and development group, 
The Dow Chemical Co., Robert B. 
Mounsey has been named magnesium 
sales representative in the company’ 
Cleveland office. 


° 


Merten C. Peterson has been name 
Chicago district manager, automotive 
division of the Warner Electric Brake 
& Clutch Co., Beloit, Wis. His office 
is located at 80 East Jackson Blvd, 
Chicago, Ill. Mr. Peterson is wel 
known in the automotive field, having 
served as regional sales manager f0! 
Willys-Overland Motors Inc. and vice 
president of the Flex-O-Tube Co. 


. 


In a move designed to meet the » 
creased use of its products, Americal 
Wheelabrator & Equipment CoM. 
Mishawaka, Ind., has reorganized até 
expanded its sales staff. John 4 
Silver has been appointed director © 
sales and executive head of the sales 
division, bringing to the company? 
years of experience. E. B. Rich, Chi 
cago representative, has been name 
general sales manager, responsible for 
all field and direct selling cfforts ° 
the company’s products.A. E. 
hard, advertising and sales prom’ 
iton manager since 1936, is now ' 
sponsible for specia] work in sale’ 
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LOUISVILLE 1, KY. NUMBER 6 


NEW MECHANICAL FASTENING METHODS BOOKLET 


Latest Data on Various Types of Mechanical Joints and 
Fasteners Now Available Upon Request 








New Control System Extends 
Elecirode Life 20-30 Times 
When Spot Welding Aluminum 


A new system called “slope control”, that 
extends electrode life 20-30 times when spot 
welding aluminum with ordinary alternating 
current welders, has been developed by Gen- 
eral Electric and is recommended by Reynolds 
Metals Company technical staff. 






The Technical Editorial Service of the Reynolds Metals Company has pro- 
duced a new technical book, “Mechanical Fastening Methods for Aluminum.” 
As stated in the foreword, “In addition to welding, brazing and soldering, a 
wide variety of mechanical fastening methods are used to join assemblies 
involving aluminum parts. This book represents an endeavor to supply the 
designer and manufacturer with data on the various types of mechanical joints 
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ms thing less than one-sixth the usual amount, blind rivets. This is typical of the many explanatory illustrations found in 
oa ailing tip temperature rise tremendously Reynolds newest technical book, “Mechanical Fastening Methods for Aluminum. 
: ; For further information on this new system, 
office write for your free copy of the Reynolds} Containing all you need to know about|from the book. Also, technical writers and 
3lvd. Technical Advisor No. 15. Any engineer, de-| fastening aluminum components, this 136-| editors may obtain glossy 8 x 10-inch photo- 
vel signer or executive who requests it on busi-| page illustrated booklet is a must for your | prints of any of the book’s illustrations. 
Ww 
ad ness letterhead will be placed on the mailing desk reference library Its handy pocket size For manufacturers or designers having a 
i” ‘ist to receive copies of the “Advisor” as | makes it ideal for easy carrying and ready | special development problem not covered by 
pe issued. accessibility in the shop. this book, Reynolds offers the services of its 
For assi ial ducti : . y ° o 
- . hye oe on any special production| There are tables of related data for the | trained staff of aluminum specialists. Let them 
y ig “rae call on the trained staff of Reynolds | various types of standard rivets, including | show you how to overcome difficulties and set 
Sime ditee Saga ready to help you over-| gimensions and number of pieces per pound,| up for fast, economical production. For 
— ait cu _ and obtain maximum benefits lengths of rivets for cone-point and button-| prompt service, call the Reynolds field office 
ol Rage a oe = the Reynolds dis- type driven heads, recommended hole sizes | listed under “Aluminum” in your classified 
* classi aa rn boa a A ~soeaggen nh ge with shear and bearing areas for both hot and | telephone directory. 
ss Reyno | ds Metals Com en 2576 South Third cold-driven rivets, and maximum loads for| (4 reprint of the book’s riveting section, the 
orp Street, Louisville 1 ane te single rivet in shear most important mechanical joining method, 
| an y y You will find in this book answers for your | is available in quantities for distribution to 
ae R questions on standard and special rivets, stand- | students in schools, colleges and technical 
r evno 1d; . | ard and special screw fasteners, nails and pins, | groups without charge.) 
s Bue, ag Mieomte rma ~ aoe yn oonaegaae formed joints, poco nn -------------------- 4 
of 1c Fower an resin bonding and others. \ H 
a4 
y* 7 supel ; Illustrated above is an example of one of|! For your free copy of the valuable = | 
the t - —— : 
Chi requir mee ri agony} “— wed the complete diagrams explaining the method : handbook described above, plus a ; 
meq alumi::um reduction plant at Corpus Christi, of riveting, using self-plugging blind rivets.|{ complete index of Reynolds tech- 
» fill == Texas, he Reynolds Metals Company is in-| Application of the latest 1951 fastening | nical literature, write on business | 
5 _— 78 internal combustion engines total- | methods like _— means oy ag produc- letterhead (otherwise price is ! 
ng 2°6,300 horsepower and driving direct-| tion capacity and lower costs for every type 
curren’ generators with a total sal output | of aluminum assembly : $1.00) to Reynolds Metals Com- ' 
ym ‘ ¥ 00 kilowatts. Using natural gas for| The Reynolds Metals Company states in the |! pupae 2576 South Third Street, ' 
r Te i, » it will be the largest gas-burning engine | book that they will be glad to grant permis- Louisville 1, Kentucky. i 
sale Plant = far built anywhere in the world. sion to any technical writers to use transcripts 129 > > ee ee — 
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and mechanical fasteners for use with aluminum.” 








Tip-pressure tracing without (left) 
and with (right) “slope control” 


The new control system restricts the flow of 
welding current during the first few cycles, 
allowing the welding current to build up 
gradually to maximum. This reduces soften- 
ing of metal under the electrode tip, helps 
maintain tip pressures, and holds down tip 
temperatures, thus reducing “sticking” almost 
to the vanishing point. 

In certain oscillograph curves traced during 
the testing of this system, total amount of heat 
produced at electrode tips was seen to be some- 
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Diagram showing cross-section of method for fastening with self-plugging 









ALUMINUM REPORTER (continued from preceding page) 





Aluminum Pipe Makes Portable 
Sprinkler Irrigation Reality 


Use of portable sprinkler irrigation systems 
on American farms has grown spectacularly 
since 1945. One of the largest factors causing 
this increase has been the tremendous advan- 
tage of aluminum irrigation pipe. 

Extreme portability due to light weight, 
great strength offering high pressure resist- 
ance, plus rust and corrosion resistance . . . 
all these contributed to the demand for alu- 
minum irrigation pipe and made portable 
sprinkler irrigation a reality. 

During the present emergency, aluminum 
pipe of this type is being used as the basic 
component of the “Superbazooka”, the 3.5 
inch rocket-launcher. If you can find a use for 
extruded aluminum tubing in the design of 
your future products, call the Reynolds Alu- 
minum Specialist ... let him work with you 
to assure the maximum benefits of aluminum. 
His development and research skill is backed 
by the experienced staff of the Reynolds Tech- 
nical Service. For further information call the 
Reynolds distributor listed under “Alumi- 
num” in your classified telephone directory. 
Or, write Reynolds Metals Company, 2576 
South Third Street, Louisville 1, Kentucky. 





New Idea for Artists’ Medium 

Swiss experiments indicate that )4-inch alu- 
minum, coated with a porous oxide skin, pro- 
vides a practical and permanent working 
foundation for oil painting. It doesn’t tear, 
split or wrinkle like canvas and takes less 
storage space. The smooth surface paints 
easier, gives more brilliant colors. 


Shippers of Defense Material Find 
Nothing Protects Like Aluminum Foil 


























Keeps Moisture Out — Reynolds 
Plain Aluminum Foil is a positive 
barrier against transmission of 
moisture vapor. In gauges .0015” 
and heavier, it has a zero mois- 
ture-vapor-transmission rate. 


Cuts Packaging Time— Reynolds 
Plain Aluminum Foil offers maxi- 
mum conformity to the object to 
be packaged. Shapes easily by 
hand. No valuable time lost tying, 
binding or taping. 














Naturally Greaseproef — 
Reynolds Plain Aluminu.. Foil 
prevents greases on part. from 
drying out or hardening, ‘hereby 
losing their value. Aluminum is 
naturally greaseproof on both: sides, 
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Maintains Top Efficiency iIn- 
definitely— Reynolds Plain Alu- 
minum Foil does not depend on 
treatments for waterproof quali- 
ties, therefore it is not affected by 
long exposure to dry air or heat. 


Reynolds Pure Aluminum Foil is particu- 
larly suited as an intimate wrap for parts 
which have large air voids and cannot be 
dipped without undue bubbling. The ease 
with which it conforms to and holds shape 
leaves less “dead air space” in package. 





Aluminum Medical Chest Another Example 
of Reynolds Parts Fabrication Service 
Complete Facilities Help Manufacturers with Military Orders 


Another example of the complete and valu- 
able service to industry performed by the 
Reynolds Parts Fabrication Service, these 
aluminum medical chests are now being pro- 
duced for the Armed Forces Medical Units. 
The wide range of facilities available to manu- 
facturers through the use of this service is 
demonstrated by the blanking, drawing, spot- 
welding, seam-welding, finishing and other 
allied operations necessary to produce this 
type of chest. 

Formed of Reynolds .091” Aluminum, these 
chests have reinforced corners and welded 
gasket retaining channels for strength and 
rigidity. Flush mounted hardware allows con- 
tainers to be stacked on any side. Stacked flat, 





the nesting feature of the design prevents 
sliding even when stack is tilted. Gum rubber 
gaskets assure water-proofing. 

Shipping containers like these are only one 
of the many applications of the skill and pro- 
duction facilities of the Reynolds Parts Fab- 
rication Service. This service provides all 
manufacturers with extra assembly lines when 
needed. Through the use of this program, the 
manufacturer is assured of a steady flow of 
inspected parts whenever needed and in what- 
ever quantities desired. Quotations on alumi- 
num parts can be furnished to the manufac- 
turers’ designs and specifications. 

Probably one of the most important features 
of the Parts Fabrication Service js the tre- 





Absolutely Non - Absorptive — No “Spring Back" — Reynolds 
Reynolds Aluminum Foil does 
not absorb dipping compounds as 
other barrier materials do. This 
means a direct cash saving on the 
dipping material used. 


Plain Aluminum Foil is “dead 
soft’ and holds molded contours, 
Excellent for parts impractical to 
package by old-fashioned methods 
and materials. 


For your copy of the FREE booklet “How, 
Why and When You Should Consider Pro- 
tective Packaging with Aluminum Foil” write 
Reynolds Metals Company, 2576 South Third 
Street, Louisville 1, Kentucky. 





Reynolds Wrap 1s new 
oll out” for defense 


Ey, 


Return Flight Guerenteed! 





mendous savings in vitally needed scrap... 
averaging 30% and often as high as 75%! 
This results in savings on shipping, storing 
and handling charges plus making important 
scrap readily available for remelting at the 
mill. On “DO” orders where the allocation is 
in pounds of metal, the manufacturer gets full 
value from his allocation, receiving the exact 
number of parts available from the pounds of 
metal allocated. 

For further information on the Parts Fabri- 
cating Service and how it can help your 
production, merely call the Reynolds office 
listed under “Aluminum” in your clas-ifi 
telephone directory. Or, write to Reynolds 
Metals Company, 2065 South Ninth “ireet, 
Louisville 1, Kentucky. 


—_—— 





New Book Tells Complete 
Reynolds Aluminum Story 


A new booklet has been prepared for «/istri- 
bution to all those interested in modern ‘ne 
developments. This 45-page booklet, “Re: nolds 
Aluminum and the company that mak it, 
is the first complete compilation of the ‘acts 
about the company that did more tha: any 
other to bring America’s aluminum prvduc- 
tion up to the point it has reached toda, The 
booklet presents the principal operatic of 
Reynolds Metals Company under “n> .mal 
conditions” and during the present re:rma 
ment program. 

Profusely illustrated and handsomely 
bound, the booklet is available upon re:juest 
to those writing on business letterhead Ad- 
dress the Reynolds Metals Company, 2576 
South Third Street, Louisville 1, Kentucky- 
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development and S. S. Deputy, sales 
manager, has been given special ex- 
ecutive and sales assignments. He 
will also co-ordinate sales and pro- 
duction and handle ‘customer services. 
The company also recently appointed 
George A. Lieser as special sales en- 
gineer and Earl E. Broadhag as devel- 
opment engineer for its new Liqua- 
matte equipment. 
° 


Robert E. Huthsteiner has been 
elected president of Cummins Engine 
Co. Inc. Associated with the company 
almost ten years, he joined Cummins 
as sales manager in March of 1942. 


+ 


The Bridgeport Brass Co. has an- 
nounced the appointment of L. E. 
Menns as Pacific Coast sales man- 
ager. Mr. Menns, who has been serv- 
ing as Los Angeles district manager, 
will be in charge of the San Francisco 
district office and warehouse and will 
be responsible for the sale of all 
Bridgeport products on the Pacific 
Coast. Sales activities of the com- 
pany’s Los Angeles and San Fran- 
cisco offices and warehouses have 
been consolidated to give improved 
service to customers in that area. 


° 


Having served as sales engineer 
out of the company’s New York City 
mill-branch warehouse since 1946, 
Martin J. Holleran has been named 
assistant manager of tool steel sales 
by The Carpenter Steel Co., Reading, 
Pa, 

. 


Wolverine Tube division of Calumet 
and Hecla Consolidated Copper Co. 
Inc. has announced the appointment 
of W. H. Maxwell as assistant to the 
vice president for the firm in Wash- 
ington. Formerly director of sales for 
the Wolverine Tube division, Mr. Max- 
well will work closely with govern- 
ment control agencies and on brass 
mill industry contacts. 


* 


With headquarters in Youngstown, 
James F. Dollison has joined the Re- 
public Rubber division, Lee Rubber 
& Tire Corp., as field engineer, serv- 
ing Northeastern Ohio and western 
New York. 

° 


Rodger J. Mueller has been ap- 
Pointed manager of the Youngstown 
office of The Falk Corp., Milwaukee. 
- will serve customers in sections of 
hio, Pennsylvania and West Vir- 
pia. F. J. Bowers, who has repre- 
ented Falk for many years in the 
oungstown area, will remain in the 
bfice in an advisory and consulting 
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capacity. Two other district offic. 
appointments were also announced, 
D. B. Bodholdt succeeds Mr. Mueller 
in the Pittsburgh office under th 
direction of D. Adams, and D, RB 
O’Hare will assist D. S. Ferree in the 
Philadelphia office. 

. 


James P. Stewart, previously ex. 
ecutive vice president, has been 
elected president of De Laval Steam 
Turbine Co., Trenton, N. J., and 
Wencel A. Neumann Jr, has been 
elected vice president of industrial 
sales, with responsibility for the in. 
dustrial and commercial sales of 
steam turbines, pumps, blowers and 
compressors, IMO rotary pumps and 
power transmission equipment. 

* 


Detroit Broach Co. has announced 
the appointment of J. E. Polhemm 
as representative for southern and 
eastern Wisconsin. His headquarters 
will be at 833 East Kilbourn Ave, 
Milwaukee 2, Wis. 

+ 


To handle the company’s contacts 
with distributors of mechanical rub- 
ber goods products, Richard W. 
Sabine has been named manager of 
distributor sales in the mechanical 
goods division of Goodyear Tire & 
Rubber Co. He was previously senior 
staffman in charge of mechanical 
goods advertising and sales promo- 
tion. 

> 


Lawrence L. Garber, general man- 
ager of American-Fort Pitt Spring 
division, H. K. Porter Co. Inc., Pitts- 
burgh, has been elected a vice pres 
ident of the company. 


. 


Assistant general manager of sales 
at Sharon Steel Corp., Sharon, Pa, 
W. J. McCune has been appointed 
chief of the stainless steel section of 
the National Production Authority. 
Mr. McCune’s appointment is for 4 
period of six months, after which he 
will return to Sharon, where he d 
rects stainless and alloy stee! sales. 


° 


W. C. Spruce, direct factory repr 
sentative of the spray painting an 
finishing equipment division of the 
DeVilbiss Co., has been promoted t 
Southwest district manager. He wil 
continue to maintain offices at th 
company’s branch, 1515 Dragon St 
Dallas, Tex., and will supervise sales 
activities in the newly created Sou™ 
west district, which includes Te ¢ 
Louisiana, Mississippi, Ar<an® 
Oklahoma, New Mexico, 4 sectia 
of western Tennessee and northwes 
ern Alabama. 
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NATES NEWS 





News of General Electric Laminated Plastics that can be of importance to your business. 








Manufacture of G-E laminates takes place at new, ultra-modern Coshocton, Ohio, 
® plant. | | —Air-conditioned storage for treated material helps assure uniform 


§ laminating. 
and pressure at same time. 


EXCEPTIONAL CHEMICAL RESISTANCE 


IS FEATURE OF NEW G-E LAMINATE 


Wherever corrosive chemicals are handled, it’s 
worth considering equipment fabricated from a 
new phenolic (plastics) laminate recently an- 
nounced by General Electric. 

Designated G-E 2016, the new material is 
available in sheets and tubes. Important advan- 
tages for a wide range of industrial applica- 
tions are exceptional chemical resistance, 
mechanical toughness, resistance to repeated 
impacts. 

G-E 2016 is produced with canvas base ma- 
terial. Investigate its cost-saving possibilities in 
pipe lines, for fabricating plating tanks, dye 
vats, for structural work—where extra strength 
and chemical resistance are most important. 
Write Section Y-4, Chemical Division, General 
Electric Company, Pittsfield, Massachusetts. 


You can pu You confidence tt 


GENERAL ¢ 
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—Tube-winding machine rolls laminated tubing, applying heat t 


G-E Laminates for Refrigerators 


Laminated plastics for refrigerator inner-doors are 
preformed by G.E. and supplied to many major 
manufacturers. Advantages of this use of G-E 
laminates over metal materials mean better insula- 
tion, less condensation, improved finish, rustless- 
ness, reduced weight, elimination of denting. Look 
into G-E molded laminates for your products! 


Complete Line of G-E Laminates 


General Electric produces a complete line of lami- 
nated plastics—either molded or in forms of sheets, 
tubes and rods, with cloth, paper, glass fabric or 
special bases—for a wide variety of applications. 
(Also, look to General Electric for silicone insula- 
tion, insulating varnishes, sealing and filling com- 
pounds, mica insulation, varnished cloth and tape.) 















the advantages of 


TEFLON* 






RAPID, LOW-COST PRODUCTION OF PARTS 


Close tolerance extruded Teflon rods in a wide 
range of sizes recently developed by our engi- 
neers, offer fabricating advantages over the 
short molded lengths previously available. Where 
Teflon’s electrical properties or exceptional cor- 
rosion or heat resistance is needed, uniform parts 
can be readily machined from our rod. 








Typical Electrical Properties of Teflon: Electrical 
properties of Teflon are practically unchanged 
through its useful service range of -l00°F. to 
480°F. Short-time dielectric strength as high as 
1,000 to 2,000 volts per mil, in 2 to 10 mil thick- 
nesses. Long-time dielectric strength reported over 
1,000 volts per mil in the absence of corona. Elec- 
trical loss factor over frequencies from 60 cps to 
30,000 mc is less than 0.0005. 


*Teflon is a trademark of the E. I. Dupont Co, 





New Folder Contains Complete Information on 
available sizes of Teflon and Nylon rod, strip 
and tubing. Write for your copy. 


OLYMER CORPORATION | 
Reading, Pa. 





NYLON 
& TEFLON 


G ROD 


-— STRIP 
Q TUBING 


Pioneer Producers of Nylon Rod and Strip 







| purification equipment. 










O BETTER serve the Detroit in. 

dustrial area, Quaker Rubber 
Corp., division of H. K. Porter (Co, 
Inc., Philadelphia, has opened a stock- 
carrying branch warehouse and sales 
office at 872 West Milwaukee Ave. 
Detroit, Mich. The new branch will 
provide the state of Michigan with 
prompt service on a complete line of 
industrial rubber products including 
automotive rubber products, rubber 
conveyor and transmission belting, 
V-belts, hose, packing and molded 
rubber products. 




















¢ 


The Cambridge Wire Cloth (Co, 
Cambridge, Md., has announced an 
expansion of the facilities of its met- 
al specialties division. Sales activi- 
ties will now be under the direction 
of Wallace I. Pink. 


° 


















A new department has been estab- 
lished by The Essex Wire Corp. of 
Fort Wayne, Ind., which will engage 
in the design, development, manufac- 
ture and marketing of luminous tube 
(neon), oil burner ignition and fluo- 
rescent lighting transformers. 










. 


The Hilliard Corp. has appointed 
Guy T. Martin & Co., 642 East Olive 
St., Gardena, Calif., as representative 
in that state to distribute its line of 
lubricating, fuel and industrial oil 



















° 







In order to provide better service, 
Consolidated Engineering Corp. has 
moved to 300 North Sierra Madre 
Villa, Pasadena 8, Calif. 


* 









Several new distributors were Te 
cently named by Allis-Chalmers Mfg. 
Co., Milwaukee. The Nebes Supply 












Co. Inc., 231 Mt. Vernon St.. Lowell WA 
Mass., has been appointed as a dis & pili 
tributor for Texrope drive equipment mac 
in Middlesex county in Massachusetts. Ope 
Two other new Texrope distributors Al 
are Tools and Supplies Inc., 315! , 
Olive St., St. Louis, Mo., serving se ad . 
| tions of Missouri, Illinois and I @ mer 
| diana, and Independent Distributing @ mai 
_ Co., 923 South Eighth St., St. Joseph, size 
Mo., serving eight counties in MS § W,; 








souri and three in Kansas. Als 
Industrial Supplies Co., 324 North 
Seventh St., Steubenville, 0. 
been named a distributor for motors 
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FREE HAND GRINDING 
LIMINATED on heavy journal 


bearings with WARNER ICB 
equipped Besly Grinder 


WARNER ICB units offer a wide variety of design possi- 
bilities in the control and operation of nearly all types of 
machinery. Simple in construction, they occupy little space. 
Operated electrically, they provide instant, smooth response. 
Already being used on many different kinds of machinery 
0 simplify control, eliminate complicated mechanical drives, 
increase production, provide greater safety and reduce 
maintenance, WARNER ICB units are available in several 
‘izes, as single clutch or brake units, or in combination. 
nite today for complete information. Our engineers will 
Consult with you, at no obligation. WARNER ELECTRIC 
BRAKE & CLUTCH CO., Beloit, Wisconsin, Dept. MD. 
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Full view ot Besly special two-station grinder for 
facing off bronze journal bearings. Machine in- 
corporates two Warner ICB combination electric 
clutch and brake units. (See close-up). Machine 
completes three bearings per’ minute, eliminates 
human error of hand grinding, assures uniformity. 
ICB units start, stop and position work pieces at 
each work-holding station. 


WARNER 


WARNER ICB Units are manufactured by Warner Electric Brake Mfg. Co. 
— pioneers in the field of electric brake design and application since 1927. 


247 





DLATECOILS 


(REPLACE PIPE COILS) 


for the UNITED ENGINEERING and FOUNDRY Company 
Pittsburgh, Pa. 


@ EASIER TO INSTALL 


@ TAKE LESS TANK SPACE 
@ REQUIRE LESS MAINTENANCE 
@ COST LESS TO USE 


Engineering and Foundry Company first decided to use 
heir Lubricating tanks, ease of installation was the deter- 
mining fa Weighing only half as much as equivalent pipe coil, 
Platecois ii much easier to handle and take less time to install. How- 
ever, othe nefits have resulted that are equally important. Platecoils 
take seve half as much space in the tank to give it greater capacity. 


When Un 
Platecoils 


The abse tube failure and less trouble with leakage reduce mainte- 
nance to an absolute minimum. The net result is that Platecoils cost less 
to install ess to use. 

You c t your tank heating and cooling costs to rock bottom by 
using Platecoils. You will save up to 50% in initial costs. Your tanks 
will heat o faster thus saving many non-productive hours. And you 
will save y hours in maintenance time. Send for full details today. 
Ask for bulletin No. P71. 


PLATECOIL 


KOLD-HOLD MFG. CO. 


iT 4 bal AN 





and controls in eight eastern Ohio ang 
four northern West Virginia counties, 
and Joe Summers & Co. Inc., Mission, 
Tex., has been appointed a distributor 
for the company’s pumps in Willacy, 
Cameron, Hidalgo and Starr coup. 
ties in Texas. 


° 


To handle its complete line of trans. 
formers, The Standard Transformer 
Co., Warren, O., has appointed the 
Carl A. Froebel Co. as representative 
for eastern Missouri and southern J]- 
linois. 

. 


Ampco Metal Inc., Milwaukee, has 
appointed the R. J. Greer Equipment 
Co., 116 South Salina St., Syracuse, 
N. Y., as distributor for the Ampco 
Weld line of resistance welding elec. 
trodes. Territory of the new dis- 
tributor includes the state of New 
York except metropolitan New York. 


¢ 


The industrial chrome division of 
Ward Leonard Electric Co., Mount 
Vernon, N. Y., has announced the ap- 
pointment of three distributors for 
its new Chromaster line of industrial 
hard chrome plating units and 
Chromasol, the  noncritical hard 
chrome plating solution used in the 
units. S. B. Roby Co., 208-214 South 
Ave., Rochester 4, N. Y., is the rep 
resentative in the Rochester area; 
Syracuse Supply Co., 314 West Fay- 
ette St., Syracuse 1, N. Y., in the 
Syracuse area; and Logan Hardware 
& Supply Co., Huntington, W. Va2., in 
West Virginia. 


+ 


Warren Steam Pump Co. Inc., War- 
ren, Mass., manufacturer of pumping 
machinery, is now represented in up- 
state New York through a recently 
opened office of its Pittsburgh repre- 
sentative, Process Industries Engi- 
neers Inc. The latter company re 
cently opened an office at 703 Temple 
Bidg., Rochester 4, N. Y. 


. 


A new district agency with com: 
plete sales and service facilities for 
The Wheelco Instruments Co. line of 
recorders, controllers and combustion 
safeguards has been opened for the 
state of West Virginia. ‘The new 
agency, Engineering Products Co. 1s 
located at Charleston 24, W. Va. 


° 


Peaslee-Wells Inc., 1285 Riverdale 
St., West Springfield, Mass., has bee? 
appointed as an authorized «istribu- 
tor for western Massachusetts, east 
ern Vermont and western New Hamp- 
shire by Carboloy Co. Inc., D: troit. 
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RACINE 
1] HYDRAULIC PUMPS 




















n Il. 
has . 
nent Less valves and controls in a circuit provide easier 
Alse, installation and lower initial costs. 
1pco 
os RACINE “Variable Volume” Pumps eliminate relief 
lew valves and extra piping. They reduce horsepower re- 
ork. quirements and avoid excessive heat losses. Over-all 
cost of motor and reservoir is usually reduced. Effi- 
ciency is high because RACINE Pumps “put all of the 
Posi oil to work.” 
yunt 
Pd A wide range of governor controls provide pumping 
rial action at the proper pressure and volume to handle 
and any given job most effectively. These interchangeable 
ard governors are an exclusive RACINE feature. 
the 
uth 
fep- 
"ea, . ‘ 
ay. Chart below illustrates power consumption on a typical 
the machine tool. Black area is power used with a No. 2 
are RACINE “Variable Volume” pump controlled by a pres- 
in sure compensated feed valve. Area in color is power wasted 
by a constant volume pump, bypassing most of its volume 
through a relief valve during the feeding cycle. 
ing & 
up- E 3 
itly & 
re- “ 
é | : 
re- Write for new 3-color ni 
ple Catalog P-10-D covering 2 
RACINE’s complete line of z 
“Variable Volume” Pumps, 
Valves and Pressure Boosters. 
vel TIME jseconos 
for 
of 
ion 
the Four-W 
- OTHER oe ay Pressure Boosters ones 
pA : Units 
18 
RACINE 
seal e vilgne 
ale PRODUCTS 





RACINE toot AND MACHINE 


1773 State Street, RACINE, WISCONSIN, U. S. A. 
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AND EXPOSITIONS 


Aug. 30-Sept. 13— 
‘, The British Engineers Association, 
é j Engineering, Marine and Welding 
' Exhibition to be held in Olympia 
te ‘ : ' London, England. Additional infor. 
nt mation may be obtaned from J. Y, 


Topham, secretary, 32 Victoria §t, 
London, S.W. 1, England. 


TINY ZINC DIE CASTINGS) / ©) \ | son. 110 


European Machine Tool Exhibi- 
The Sparks-Withington Company found small ACTUAL SIZE tions. First exhibition to be held at 
inexpensive GRC zinc die castings made ideal the Porte de Versailles, Paris, France, 


supporting bracket spacers for their Sparton air- soe : : 
iy. shell horns. Whatever you manufacture— Admitional rere “4 be, e 
warning signals, bazookas or electronics tained from A. J. Gibbs Smith, 477 
equipment—it will pay you to consider Streetsbrook Rd., Solihull (Warwick- 
the speed and economy of die casting for shire) England. 
your small metal parts. Gries’ exclusive 
facilities turn out simple or intricate parts 
in one automatic operation-—completely Sept. 3-7— 
trimmed, ready for use. 100,000 pieces Institute of the Aeronautical Sci- 
7 to many millions. ences — Royal Aeronautical Society. 
~ et ae = rd jo, Write today for f \ ae Third International Aeronautical Con- 
Smaliness Unlimited cy bulletin and samples. aS ys) ference to be held at Brighton, Sus. 
sex, England. Additional information 
: @]» ° may be obtained from Robert R. Dex- 
. — ter, secretary, 2 East 64th St., New 
118 Willow Ave., New York 54, N. Y. ® MOtt Haven 9-2476 ES York 21, N. Y. 





























permet: | Sei, SSB... 
WNT) VNC (@ . os ane of Automotive Engineers. 


Tractor and production forum to be 
held at the Schroeder Hotel, Milwau- 
kee, Wis. John A. C. Warner, 2% 
West 39th St., New York 18, N. Y, 
is secretary and general manager. 
(Headquarters for this meeting were 
incorrectly listed in our June issue as 
being at the Biltmore Hotel, Ls 
Angeles, Calif.) 





Sept. 10-14— 

Instrument Society of America. 
Sixth National Instrument Conference 
and Exhibit to be held in the Sam 


ic j | Houston Coliseum, Houston, Texas. 
Black Magic is a | rm : D3 
gic Is ustrous, permanent black for steel and iron. It Aiitienes teteemation may te @ 


meets military specifications for this type of black oxide finish. Not | tetmed frome society headquarters, St 

only an attractive finish but also a good bond for paints and Rites Ave Putsbursh 12. Pa 

lacquers. Black Magic is being used for many electroplated ° ‘ 

finishes affected by material shortages and restrictions. For fully Sept. 10-14 

automatic or hand operated tanks. Write for our complete catalog. | American Society of Mechanical 

Items for civilian use with BLACK MAGIC finish. Engineers. Industrial Instruments 

and Regulators Division, joint com 
ference with Instrument Society # 
America to be held at Houston, Texas 
C. E. Davies, 29 West 39th St., New 
York 18, N. Y. is secretary. 


MITCHELL-BRADFORD CHEMICAL COMPANY Sept. 24-26— 
MODERN METAL FINISHES American Society of Mechanical 
[se 2446M MAIN ST., STRATFORD, CONN. & Engineers. Petroleum mechanical em 


gineering conference to be held at 


witen-o1> & WITCH-OW FINAL FINISHES ; MEAT TeeaTiNe fairs. citawens, tre. | Hotel Mayo, Tulsa, Okla. C. © 
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in one michty blow, this giant 850-ton, double-action, 
deep-drawing Verson Allsteel press forms an intricate 
automobile part. 








Sci- 
‘ety. Multiply this by seven strokes a minute, 3 shifts a 
Con-@ day, seven days a week and you have a rugged oper- 
Sus-@ ating schedule . . . one which the Howell motors that a 
power this fine press take right in stride. , 
eX- 
New Howell engineers worked closely with this manu- 
facturer to select the right motor for each job. The 
main drive motor is a Howell 50 H.P. high slip, high 
torque motor designed specially for punch press work. 
eers. «Lhe self-adjusting blankholder is driven by a hydrau- 
» ie lic pump, powered by a 50 H.P. Howell motor. A 20 


vau- U.P. Howell motor operates another hydraulic drive. 








ad Howell will devote the same care and attention to 
_ Y, your electric motor problems and needs. With this 
ger. cooperation and Howell quality, you’re assured of 





were motors that will stand up under the heaviest produc- 
ie tion load over long periods without interruption. 
0S 


May we help you? 


HOWELL ELECTRIC MOTORS COMPANY 
Howell, Michigan 





ical 
ents 
-0n- 
of 
xas. 
Vew 






Howell Type F Motor. A high slip, 









ical high torque motor desi 
: ; i esigned for punch- 
en- of and shearing operations. Sizes 1% to HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
<<. in . ‘ 
at in = hotly ~—1, ge 2 to 125 HP. Precision-built industrial motors since 1915 
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Davies, 29 West 39th St., New York, 
N. Y., is secretary. 






Sept. 25-28 


FLE;.Loc 
American Society of Mechanical 


Engineers. Fall meeting to be held at SELF-LOCKING NUTS 


FOR COOLANTS, Hotel Radisson, Minneapolis, Minn. 
LUBRICANTS, AND C. E. Davies, 29 West 39th St., New 


ABRASIVE LIQUIDS York, N. } we is secretary. 









Oct, 1-4— 


Association of Iron and Steel Engi- 
neers. Annual convention to be held 
at the Sherman Hotel, Chicago, Il. 
T. J. Ess, Empire Bldg., Pittsburgh 
22, Pa. is managing director. 












POSITIVE DISPLACEMENT 
AND Oct. 11-12— 


aw nee ST ORS ASME Fuels and AIME Coal Di- 
vision Joint Conference to be held at 
Hotel Roanoke, Roanoke, Va. Addi- 
tional information may be obtained AFTER 
from C. E. Davies, 29 West 39th St., 


New York, N. Y. 171,360,000 


1. C. STANDARDS Oct. 13-17— VIBRATIONS AT 4000 
OR DIRECT | Packaging Machinery Manufactur- LES PER MINUTE 
MOTOR CONNECTED ers Institute. Nineteenth annual crc — 
meeting to be held at the Mid Pines 
Club, Southern Pines, N. C. Boyd H. 
Redner is president. 













Plain nuts with lock washers 
loosened after only ONE 

































Oct. 14-19 HOUR of 4000-cycle-per- 
American Welding Society. Thirty- minute operation on the 
FOR TWENTY YEARS— second annual meeting to be held at vibrator of a concrete 


Hotel Book Cadillac, Detroit, Mich. block machine at the plant 
Additional information may be ob- 

tained from society headquarters at of the Bethayres Concrete 
the Hotel Book Cadillac, Detroit, Block Co., Bethayres, Pa. 
eas When FLEXLOC Self-Lock- 
ing Nuts were installed, 
they were still tight when 
the machine was torn down 


DEPENDABLE, 
ECONOMICAL, EFFICIENT 


Oct. 15-19— 


American Society for Metals. 
Thirty-third annual metal show to 


be held at the Michigan State Fair for rebuilding after 6 
Grounds, Detroit, Mich., under the weeks operation — at 4000 
sponsorship of the American Society C.P.M., 17 hours a day, 


for Metals; American Welding Soci- 


7 days a week! 
ety; Metals Branch, American Insti- 


tute of Mining and Metallurgical En- If you have an application 
gineers; Society for Non-Destructive | where nuts loosen or back 
IONEER a ee ee ee off, try FLEXLOC, the one- 
e obtained from society headquar- , : iaaall 
ters, National Metal Congress & Ex- | piece, all naan STOP as? 
position, 7301 Euclid Ave., Cleveland | LOCK-NUT “that wont 





Oct. 22-24 Send for Bulletin 619-A 


& MANUFACTURING CO.. INC National Electronics Conference. today. 
= : Seventh annual conference to be held 
. at the Edgewater Beach Hotel, Chi- 


. cago, Ill., under the sponsorship of | 
Te  SERGt AS, the American Institute of Electrical 
FOr Bee ey MACHINE TOOL | Engineers, the Institute of Radio En- oo —_ 
Tae Te TETAS USE gineers, Illinois Institute of Technol- ~ 
19082 JON R STREET | oBy, Northwestern University, and 


DETROIT 3, MICHIGAN the University of Illinois, with par- 





l NMP 3, 0. work loose.” " 


















ticipation by the University of Wis- STANDARD PRESSED STEEL CO. 
POR CATALOS consin and the Society of Motion Pic- JENKINTOWN 18, PENNSYLVANIA 





ture and Television Engineers. 
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How hollow-parts makers 


l 





can save steel now 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 
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Y using Timken® seamless steel tubing instead of 
bar stock to make hollow cylindrical parts, you 
eliminate the drilling operation. This saves all the metal 
that’s wasted in drilling a center hole in bar stock. You 
get more finished parts out of a ton of steel. 


MOST ECONOMICAL SIZE TUBING 


Still more steel is saved by the Timken Company’s 
tube engineering service. Working with your specifica- 
tions for your finished parts, we calculate the most 
economical size tubing for the job, guaranteed to clean 
up to your dimensions. 


COST REDUCED, QUALITY IMPROVED 


With Timken seamless steel tubing, finish boring is 
usually the first production step. Drilling is entirely 
eliminated. Machining time is saved. Costs are cut. 


Quality is improved too, because the piercing process 
by which Timken tubing is made is basically a forging 
operation. This gives the tubing a uniform spiral grain 
flow for greater product strength and a refined grain 


structure that brings out the best in the quality of the metal. 


UNIFORMITY ASSURED 


Uniformity throughout the length of the tube is assured 
by the speed of the piercing process (one foot per second) 
which prevents heat loss. And rigid quality control from 
melt shop through final inspection maintains uniformity 
from tube to tube, heat to heat. 


If you’re looking for ways to save steel, cut costs and 
improve quality, ask for an ‘‘on the job” analysis by our 
Technical Staff. Write The Timken Roller Bearing Com- 
pany, Steel and Tube Division, Canton 6, Ohio. Cable 
address: ““TIMROSCO”. 


TIMKEN 





Specialists in alloy steel—including hot rolled and cold finished alloy 
steel bars—a complete range of stainless, graphitic and standard tool 


analyses—and alloy and stainless seamless steel tubing. 
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. Standard Equipment 
“pn Pratt & Whitney 
Vertical Die and Surface Grinders 


On the new P & W Vertical Die and Surface Grinder a 


strip of Fullergript brush is mounted on the guard surrounding 






the grinding wheel. This continuous brush strip protects the 
operator from spray, and at the same time cleans the work of 
grinding grit, thereby eliminating scratches and improving 
finish. Here you find Fullergript brush strip as a component 
part of a Pratt & Whitney machine that produces ultra-smooth, 
accurate surface finishes — in a minimum of time. Fullergript 
was selected because the brush material — in this case abrasion- 
resisting nylon — is densely packed, and anchored, in a con- 
tinuous, rust-resistant metal channel. This Fullergript strip can 
be formed into innumerable shapes and attached to stationary 
or power-driven mountings. If you have not discovered the 
cost-cutting or product-improving possibilities of Fullergript, 


why not send for our booklet, “Fullergript Power Brushes”. 


, Too 
° fusered+- 
(it home. we 


THE FULLER BRUSH CO. 
INDUSTRIAL DIVISION 
3647 MAIN STREET > HARTFORD: 2. CONNECTICUT 


Write to... 
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Manufacturing Equipment 

WELDER: For light production, main- 
tenance and repair welding. Model 
25A has 6 heat stages, 20 to 100 
amp output, welds metal 24 gage 
to j%-in. thick, and handles rods 4 
to %-in. diameter. Precision Welder 
Manufacturing Co., Chicago, II. 


BANDSAW: Features 60-in. throat 
frame. Welding unit joins bands to 
2 in. wide, includes grinder and 
blade-squaring shear. Dial selects 
speed and feed; speeds from 40 to 
10,000 fpm available. Work table 
has 16-in. hydraulic stroke; table 
tilts 45 degrees right, 10 degrees 
left. Upper guide post adjustable 
through 36-in. work height capacity 
of machine. Powered by 714-hp mo- 
tor. Do-All Co., Des Plaines, Ill. 


SURFACE GRINDER: Large rotary-table 
vertical-spindle grinder with 42-in. 
diameter abrasive wheel. Model 42- 
72-84 machine has magnetic 72-in. 
diameter work table machined from 
solid steel disk. Nonmagnetic 6-in. 
wide extension ring increases table 
diameter to 84 in. Equipped with 
75 or 100 hp motor. Blanchard Ma- 
chine Co., Cambridge, Mass. 

SPECIAL-PURPOSE WELDER: Refrigera- 
tor back-panel welder with produc- 
tion capacity of over 200 welded 
units per hour. Includes table on 
which rear channel, back sheet and 
wrapper sheet are clamped. Table 
lifts until work contacts welding 
points. When required pressure is 
built up, welding cycle automatical- 
ly starts. Sequencing units fire in- 
dividually mounted guns in rapid 
sequence. Pressure on each gun ad- 
justable through takeup nuts. 
Thomson Electric Welder Co., Lynn, 
Mass. 

RADIAL DRILL: Capacity, 1% in. in 
mild steel; swing, 444-ft. One mo 
tor for drilling and another for ele- 
vating power, both controlled by 
joystick type switch. Power sup 
plied through collector rings which 
permit arm rotation through 360 
degrees. Quick hand traverse, fine 
hand feed and automatic feed pro 
vided. Two ranges of 12 spindle 
speeds provided from 20 tv 1800 
rpm. British Industries Corp., I” 
ternational Machinery Div.. New 
York. 

ARBOR PRESS: Hand-operated 20-ton 
press for mounting buffs on polish 
ing spindles or for general broach- 
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5 WALDES TRUARC RINGS 
ELIMINATE 4 TOOLING OPERATIONS... 
SAVE 22'2¢ PER 100 UNITS 






to : i OLD WAY 






Unit requires 4 hex head nuts, 4 wash- 
ers, 4 shoulders, threading of 4 shafts. 
Clearance and end-play specifications 
necessary... constant maintenance. 









NEW WAY 






Just 5 Truarc ‘'E’’ Rings set into pre- 
determined grooves secure parts 
permanently. Assembly is simple, eco- 
nomical. No clearance specifications 
+ +-No maintenance! 












5 Waldes Truarc Retaining Rings in one assembly of the 
Dictaphone Time-Master dictating machine brought great 
savings to Dictaphone Corp., Bridgeport, Conn. And this is REDESIGN WITH 5 TRUARC “E” RINGS 
just one of three different applications where Truarc Rings BRING THESE BIG SAVINGS... 


























cut material, tooling and assembling costs for this product. 
“ Redesign with Truarc Rings and you too will cut costs. Assembly time per unit using screws and washers . 24 seconds 
d Wherever you use machined shoulders, bolts, snap rings, aiae 
le cotter pins, there’s a Waldes Truarc Retaining Ring de- Assembly time per unit using Truarc Rings . . . . 15 seconds 
of signed to do a better job of holding parts together. ® Time saved per unit with Truarc Rings. ..... 9 seconds 





Truarc Rings are precision-engineered ... quick and easy 
to assemble and disassemble. Always circular to give a 
never-failing grip. They can be used over and over again. © Eliminates maintenance 


Find out what Truarc Rings can do for you. Send your 
blueprints to Waldes Truarc engineers for individual at- 
tention, without obligation. 


Waldes Truarc Retaining Rings are available for immediate delivery from Be sure to see the Truarc display, Booths 215 and 216 
stock, from leading ball bearing distributors throughout the country. at the Pacific Electronic Exhibit, August 22, 23, 24. 


>» SEND FOR NEW BULLETINS mam cnanenendpeneninitenarerebenenenenes 
WALDES 


~TRUARC 





® Eliminates skilled labor milling and threading operations 







@ TOTAL MATERIAL AND LABOR COST SAVINGS PER 100 UNITS . . 22%<¢ 





















Waldes Kohinoor, Inc., 47-16 Austel Place MD083 


Long Island City 1, N. Y. 








Please send Bulletins 6, 7 and 8—giving engineering 
specifications for all types of Waldes Truarc Rings. 


Name. 














\ ‘ 
Lis 
— 
_ 








on an ame am a a om Oe oe es oe oe el 














) | Title 
j i Cc 
REG.U S. PAT. OFF. | oe 
RETAINING RINGS [Business Address 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK I city Sune State. 
WALOES TRUARC RETAINING RINGS ARE PROTECTED BY THE FOLLOWING PATENT NUMBERS: 6 78] 
U.S. Par 2.3862 948: 2.420 O21: 2.411.761: 2.467.803: 2.487.602: 2.491.306 AND OTHER PATS. PEND. EE ae eae eS 
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Rynel 


fractional 
h. p. 


For All Small and 
Medium-Sized 
Gear Applications 


He 


Controlled Blank to Finished Gear 


Rynel Certified Gears are made exactly 
to your specifications. Accuracy, tooth 
form and finish are controlled from the 
start with accurately formed blanks from 
our own gear blanking department Ex- 
perienced gear men cut true tooth forms 
with the latest precision equipment. 
Finished quality is checked by skilled 
gear inspectors. @ That's why designers, 
engineers and product development men 
recognize Rynel Certified Gears for 
quality and dependability. 


SPUR @ HELICAL © WORM @ WORM GEAR 
INTERNAL @ SEGMENT @ SPROCKET @ RATCHET 
FINE PITCH @ STRAIGHT-TOOTH BEVEL GEARS 


Send For Our Latest Bulletin 


Rynel 


301 


Corporation 


MILLER ST., 


STERLING, ILLINOIS 





The 


Here's more power. . 
. all with 


Wisconsin Engine. 


1. Dependable air-cooling under all climatic and 


weather conditions. 


2. Self-cleaning tapered roller bearings at both ends 
of the crankshaft withstand either side-pull or end- 
thrust without danger to bearings. 


3. Rotary type high tension OUTSIDE Magneto with 
Impulse Coupling operates as an entirely independent 
unit that can be serviced or replaced in a few minutes. 


4. Maximum torque at usable speeds for equipment 


that really has to go to work. 


Our engineering department will gladly cooperate 
with you in adapting Wisconsin Engines to your re- 
quirements, Write for detailed data and name of the 


nearest Wisconsin distributor. 


& 7 





. less weight. . 
© sacrifice in heavy-duty construction 
and serviceability in this Model AEN single-cylinder 
Features include: 


. lower cost 


POWER ADVANTAGE Story 
of the Model AEN 


Single-Cylinder 
WISCONSIN 
Ain- Cooled ENGINE 





CONDENS = semenaneer 


Bore 
Stroke 
Piston Displacement 


5.1 H.P. 
6.4 H.P. 
7.2 H.P. 
7.5 H.-P. 


No. of Piston Rings - 
Fuel Tank Capacity - 
Weight, Ibs. Net 


Standard Engine - 110 Ib 


iS a OF WISCONSIN MOTOR CORPOR 


46 


- 3” 
344” 
23 cu. in. 


HORSEPOWER 

at 1800 R.P.M. 
at 2200 R.P.M. 
at 2600 R.P.M. 
at 3000 R.P.M. 


- - 4 
1.7 Gals 
Crated 

s. 135 lbs. 


ATION 





MULTIPLE-SPINDLE 


SPOT WELDING 


SPRING COILER: 


GRINDING MACHINES: Models 10 and 


TAPPING MACHINE: High-speed sensi- 


trolled through adjustable tension 
spring inside column. Ettco Tool 
Co. Inc., Brooklyn, N. Y. 

BORING MACHINE: Horizontal »oriné, 
milling and drilling machine of 4 
and 5-in. spindle sizes. Four-way 






ing, assembling, straightening, 
bending, etc. Has 5-in. ram travel, 
Framework inside dimensions, 17y 
by 60 in. Clair Manufacturing Co. 
Olean, N. Y. 


’ 






DRILL __sPREgs: 
Heavy-duty production presses ys. 
ing standard 15-in. drill presses ip 
combinations of 1 to 6 heads mount- 
ed on the same table. Feature self. 
aligning grease-sealed ball bearings, 
double-hinged guard and free-float- 
ing, 6-spline spindle. Toolkraft 
Corp., Springfield, Mass. 


AND SOLDERING Ma- 
CHINE: Resistance spot-welds and 
solders jewelry or other smal! parts. 
Welds steel parts up to #-in. thick, 
solders brass up to %-in. thick. 
Automatic cutoff timer regulates 
soldering time; heat control with 
11 adjustments determines correct 
heat. Controlled soldering time 
eliminates burning, leaves no pit- 
ting marks. Joyal Products Inc., 
Newark, N. J. 













Hand-operated ma- 
chine for winding torsion, compres- 
sion, extension or tapered springs, 
either right or left hand, in any 
length, with or without loops. Han- 
dles spring diameters up to 1% in. 
wire sizes from 0.005 to 0.125-in. 
Pitch can be varied by single knob 
adjustment. Springs can be made 
with or without initial tension, with 
open or closed ends. Perkins Ma- 
chine & Gear Co., West Springfield, 
Mass. 










14-L plain hydraulic grinding ma- 
chines have redesigned headstocks. 
Now powered by 1-hp a-c motors, 
eliminating d-c line to machine. In- 
clude built-in magnetic brake. Pow- 
er transmitted entirely through V- 
belts; eccentric mechanism on pri- 
mary countershaft provides belt 
tension adjustment and _ shifting. 
Machines include Filmatic bearings. 
Cincinnati Grinders Inc., Cincin- 
nati, O. 







tive tapping machine can be oP 
erated by foot or air pressure. Built 
for use with single spindle tapping 
units or multiple heads with pre 
vision for quick changeover from 
job to job. Tapping action com 















bed gives production flexibility. 
Nonmetallic bearing surfaces used 
under saddle and table. Machines 
have range of 24 speeds; 8 to 1000 
rpm in 4-in. size, 7 to 850 rpm in 
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OBERDORFER 
INTERNATIONAL 


Series IV 


Rubber Impeller 
to PUMPS 


These OBERDORFER INTERNATIONAL Series 
1V Rubber Impeller Bronze Pumps were designed to 
meet the demand for low pressure transfer pumps 
which could economically handle a high percentage of 
corrosive solids in suspension. 

The Oberdorfer design has stressed port openings 
for obtaining maximum flow capacity while main- 








Micro-finished 


stainless steel shaft taining a wide area of wall support for the rubber 
Rubber impeller ° ri. ° ° ° ° . 
, impeller. This results in a highly efficient mechanism 











with a long service life when handling a very consider- 
able list of contaminated liquids. 

These pumps are self-priming to about 20 feet when 
the impeller blades are wet. Where possible a check 
valve should be installed on the suction side of the 
pump to insure constant pressure of the liquid being 

sopra pumped about the impeller. Drive may be either clock- 
and suction seals wise or counterclockwise. Maximum pressures range 
between 20-30 p.s.i. The rubber impeller is keyed to 


the shaft and may be replaced in a matter of minutes. 











Straight through 
and side ports 














Bronze housing 
(Oberdorter Alloy No. 741) 





















































PRICE oservorFer INTERNATIONAL Scries IV Pumps 
LIST 


No. RA — $16.00 No. RB — $21.00 No. RC — $28.00 





x 
‘ 





RA 


R 
* INDUSTRIAL PUMP DIVISION 
Oberdorfer Foundries, Lac. 
— - ORE TLE TD aaa Syracuse, N. Y. 
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CZ 


have your 
precision-made 
by LLC 


TORRINGTON 


metal parts 


if 


Special equipment and volume pro- 
duction enable us to make precision 
parts for you at much lower costs. 


For example, highest quality spe- 
cial needles for textile, leather, paper, 
etc., machinery. Pins for printing 
presses and surveyors’ instruments. 
Special equipment assures proper 
heat-treatment . . . accurately formed 
eyes, grooves and shanks . . . precisely 
sharpened points . . . clean milling, 
knurling, slotting, and bevelling. 
Needles hand-straightened. 


We are also set up to make such 
parts as knurled mandrels and spin- 
dles, screw driver and ice pick blades, 
instrument shafts and pivots, surgical 
and dental instruments, pen and pen- 
cil barrels, special rollers, studs, dowel 


pins, etc. 


Send your prints and specifications 
today for a prompt quotation. 


THE TORRINGTON COMPANY 
Specialty Department 


553 Field Street + Torrington, Conn. 
Makers of 


TAPPING-DRILLING MACHINES: 


PORTABLE SPOT WELDER: 


5-in. size. The Bullard Co., Bridge- 
port, Conn. 

High 
production tapping and drilling ma- 
chines equipped with automatic air- 
controlled spindle heads and index 
tables. Multiple tapping performed 
direct from multiple drill head, 
without lead screws or clutches. 
Light air pressure permits taps to 
provide own lead. Class 2 and 3 
fits obtained in soft metals and 
plastics, and in stainless and other 
steels. Multiple tapping accom- 
plished with special motor which 
reverses taps when desired depth 
is reached. The Beckett-Harcum 
Co., Wilmington, O. 


For repair 
and alteration of Inconel and stain- 
less steel foil and screen. Handles 
foil thickness up to 0.004-in. and 
screen wire diameters to 0.020-in. 
Operation is by trigger type switch 
with both electrodes held to foil 
surface. Operates on 110-v a-c. The 
H. I. Thompson Co., Los Angeles, 
Calif. 


Materials Handling 


INDUSTRIAL TRUCK: Electric-powered 


materials handling truck combines 
low truck weight with high ca- 
pacity. Uses forward wheels and 
axles of platform truck, arms as 
in fork truck. New design has high 
capacity-to-weight ratio. In capaci- 
ties from 4000 to 10,000 lb. Elwell- 
Parker Electric Co., Cleveland, O. 


CONVEYOR: Permanent or semiperm- 


anent power conveyor for small 
metal parts such as_ stampings, 
castings, borings, turnings and 
chips. In five lengths, with tele- 
scoping legs permitting vertical ad- 
justment: discharge of 4-ft long 
size variable from 27% to 37 in. 
high; 6-ft size, from 37 to 57 in.; 
8-ft size, from 40 to 70 in.; 10-ft 
size from 48 to 87 in; and 12-ft 
size, from 56 to 96 in. Available in 
belt widths of 12, 18 or 24 in. 
May-Fran Engineering Inc., Cleve- 
land, O. 


ROLL CLAMP: Rotating roll clamp for 


attachment to fork trucks of 2000- 
Ib capacity. Designed to handle up 
to 1500 Ib on “2024” models, up to 
950 Ib on “2015” models. Unit ro- 
tated through 90 degrees by cylin- 
der with chain and scrocket link- 
age, with positive stops at vertical 
and horizontal positions. Max 
clamping force, 5000 Ib. Manually- 
operated relief valve is standard 
equipment. Clark Equipment Co., 
Industrial Truck Div., Battle Creek, 
Mich. 


ELECTRIC FORK TRUCKS: Line of light- 


capacity trucks in sizes to 2000-lb 
capacity. Feature automotive type 





| 
| 


| 
| 
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SOLVED: 


an unusual 
FEEDING PROBLEN- 


with GAST rota, 
AIR PUMPS 


This machine by 
Bosca Manufacturing 
Company, Inc., puts 
Econ-O-Seal alumi- 
num caps on milk 
bottles in dairies. 


SHOWN WITH 
COVER REMOVED, 


PROBLEM: Place cap 
on milk bottle at the 
right instant — when, 
and only when, bot- 
tle is ready. 


SOLUTION: Suction 
from Gast Rotary Air 
Pump picks up cap. 
Pressure sends it 
along, also returns sucker for next cap. 


RESULT: Dependable operation, mod- 
erate cost for pump, long-term satis- 
faction. 

And that’s but one example. We can 
show you scores of other problems — 
solved with equal success — by put- 
ting Gast Rotaries to work. Or better 
still, submit your problem to Gast for 
analysis. 

Our engineers offer: concentrated ex- 
perience on the uses of low pressure, 
low vacuum, and compressed air for 
rotary power. And Gast Units offer 
unique advantages to manufacturers 
who “Specify Gast.” Write for details 
—"Air may be your Answer!” 


Have you seen Gast Ap- 
plication Ideas booklet, 
showing 26 product prob- 
lems and solutions? Sent 


on request. 


Original Equipment Manufacturers for 
Over 25 Years 


a 
ey Mrhht 


AIR MOTORS - COMPRESSORS - VACUUM PUMPS 
#0 THREE HP.) (TO 30 185.) (To 28 rey 
GAST MANUFACTURING CORP., 107 Hinkley St., Benton Horber, 
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~ STANDARD” 
recommends BRA 
STANDARDS™ FLAT HEAD SOCKET CAP SCREWS 


Class 3 fit is an “UNBRAKO” standard 


‘© 0@ O 


Diameter Overall Lengths Price Quantity Diameter Overall Quantity 
Length | NC NF | per 100 per box ‘N Length 


#4 Y 5.15 100 3/8 1 

% | % 100 = (.375”) 1M% 
(.112”) 100 1% 
A .225” 100 AG" 1% 
Fy" 


#6 


1ooOl«*F «” 2% 
2%” 
100 3% 
(.138”) 2% 
A .279" 
F 3,” 


#8 


(.164”) 
A .232” 
Bin? 
#10 
(.190”) 
A .385” 
F 4” 
1/4 
(.250”) 
AY," 


wn 
Ow 
An 














NL ORO ea] —oNUwloN 


ASUS USTOUSlUaAaalLTAuaualtaauaulanw 








OONARAARIONN SRAM AAO UUGT SAN al aun 
NVUNUNO]LU@e—w—v» wi 


F Sy)” 





5/8 





2 
5/16 % % % i (.625”) 
(.3125”) %i*% | 7. A 1%” 
As" ’ Fy’ 





Maximum head contact, flush oe 
surface finish and non-slip P 3/4 

internal wrenching make (.750") 
these high - tensile screws om Ate 
ideal for the assembly of 3/8 % | 8. +04 F%” |10 


thin-section materials. 4 (.375") 100 10 


—_— ot os 


ooo 
































Prices subject to change without notice. 


LIST PRICES SUBJECT TO DISCOUNT 


Standard UNBRAKO thread lengths are computed from the fol- 
lowing formulas: 
“Thread Length, 1.—A screw thread is measured from the 
% One of a series listing Stondard extreme point to the last usable thread and shall be as follows: 


UNBRAKO Socket Screw Products ~” , 

sold by your local UNBRAKO Dis- €=2D + %” (where this length of thread 
Stren, If you want reprints of this For American would be greater than half the screw 
and other advertisements in the . 

Series, ask for them on your busi- National bongin ). 

ness letterhead. coarse, YL (where this length of thread would be 


greater than 2D +- 2”). 


1%™D + %” (where this length of thread 
For American would be greater than three-eighths the 
National screw length). 
fine. @ = %L (where this length of thread would be 
greater than 142D+ %”). 


Screws too short to allow application of these formulas shall be 
threaded as close to the head as practicable.” 
(Quoted from National Bureau of Standards Handbook H-28) 





-Before specifying ‘“‘specials"—study UNBRAKO standards. 
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WHY 
HESITATE ? 


It’s easy to switch to 
Molybdenum High 


Speed Steels 


a8! It is readily available from 


manufacturers and ware- 
houses. 


a8! It makes as good a tool— 


or better—than a tungsten 
type. 


YD It saves money. 


res) It conserves tungsten for 


uses in which it is really 
needed. 


* ASK YOUR SUPPLIER— 
AND WRITE FOR OUR FREE BOOKLET 


**MOLYBDENUM HIGH SPEED STEELS’’ 


Climax Molybdenum Company 
500 Fifth Avenue 








> “ nt 
<< - ee - ee <--> ee <= = 
in ee 








controls, hydraulic lift and compact 
size. Magnetic contactor control 
provides time delay between speeds 
for smooth acceleration. Mast tilt- 
ed forward hydraulically 5 degrees, 
backward 10 degrees. Specifications 
of 2000-lb model: overall height, 
83 in.; primary lift, 19% or 69 in.; 
weight, 4280 lb with battery; speed, 
6% mph. The Yale & Towne Manu- 
facturing Co., Philadelphia Diw., 
Philadelphia, Pa. 


TROLLEY Hoists: In capacities from 
% to 3 tons. In two-wheeled plain 
trolleys or one plain and one geared 
two-wheeled trolley. Plain trolley 
assembly has tread wheels equipped 
with ball bearings, steel side plate 
and connections to load bar. Geared 
trolley has wheels with gear rings 
with cut teeth, pinions with cut- 
teeth handwheel, hand chain and 
hand chain guides. Wright Hoist 
Div., American Chain & Cable Co., 
Inc., York, Pa. 


ELECTRIC FORK TRUCK: Rider-driven 
unit for small plants. New tele- 
scoping sections for raising forks 
require less power than conven- 
tional systems. Specifications: 
standard minimum height, 83 in.; 
free lift, 63 in.; max fork lift, 126 
in.; capacity 2000 lb at 15-in. cen- 
ters; full-load speed, 3 mph; no- 
load speed, 3.5 mph. Mast and car- 
riage control is of dead man type 
to prevent operation of machine 
when unattended. Market Forge 
Co., Everett, Mass. 


OVERHEAD CONVEYOR: Light-capacity, 
power-driven overhead chain con- 
veyor handles 30-lb loads at 6-in. 
centers or 60-lb loads at 12-in. cen- 
ters when supported by two pen- 
dents fitted with crossbar attach- 
ment. Sprocket type drive used to 
distribute chain stresses and give 
straight-line pull in either direction. 
Variable-speed drive adjustable 
from 3 to 9 fpm; other speed 
ranges available. Conveyor nego- 
tiates curves with radii as short 
as 15 in. Southern Engineering Co. 
Inc., Burbank, Calif. 


FORK TRUCK: Heavy-duty Yardlift- 
150 for outdoor work. Capacity, 
15,000 lb. Pneumatic-tired unit for 
lumber mill yards, steel warehouses 
and fabrication plants, scrap hand- 
ling plants, building supply yards, 
etc. Easy steering accomplished 
by 22-in. diam wheel operating hy- 
draulic power steering control; in 
case of engine stoppage, truck can 
be steered mechanically. Clark 
Equipment Co., Industrial Truck 
Diwv., Battle Creek, Mich. 


TRACTOR: New 12,000-lb drawbar pull 
tractor for airline, railroad, indus- 
trial or military pushing and pulling 





WHEN IT’S 


LTS 

Special BO 
and STUDS 
Send your Specifications to 


’ rience in 
ears expe ds, 
ph on special bolts. 








L 


nuts for specific job 


—— 


Specialists in Precision High Quality 


ALLOY STUDS 


— 


REPRESENTATION IN PRINCIPAL CIT! $ 
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special gasketing that both seals and con- 

ducts high frequency currents. It makes an air-tight seal and yet prevents leakage of high fre- 
quencies between the bolt holes. 

Cohrlastic conductive gasketing provides a continuous mounting and minimizes high fre- 
quency losses that affect radio operation. 

It is widely used in aircraft (1) between the magnetos and their bases, (2) in the ignition 
harness, (3) in quick disconnect plugs and (4) wherever shielding is required. 

Cohrlastic conductive gasketing is available in three different thicknesses—.016”, .020” 


and .028” in rolls 8” wide and in the finished gaskets on a custom basis. Write for samples, 


Prices and data sheets. 


THE COMMECLICUL WARD RUBBER COMPANY, 413 cast sreecr, new HAVEN, conn. 
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TRANSFORMERS 


Specialists in SMALL quantities 
of custom built transformers 


% TRANSFORMERS 


%& SATURABLE 
REACTORS 


% ELECTRONIC 
DEVICES 




















from milliwatts 
to 50 KVA, single 
or polyphase— 
designed and 
manufactured to 
best meet your 










exact requirements. 


FLECTRAWN mee. co. 


1901 CLYBOURN AVENUE °* CHICAGO 14, ILLINOIS 





























APPLIED in 


1.B.M. 
ELECTRONIC 
CALCULATOR 
“MEMORY” UNIT 


a“ 


In the Auxiliary “Memory 
Unit of the International Busi- 
ness Machines Card-pro- 
grammed Electronic Calcula- 
tor, two sub-assemblies em- 
ploy eight face gears and 
eight pinion gears. These 
gears and pinions are made 
by “Mass. Gear.” 


Get in touch with Massachusetts Gear 
& Tool Co., Woburn, Mass., for as- 
sistance on your gear applications. 
Ask for free catalog. 


: Massachusetts 


Si ea 
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Gear | &Tool Co. 


Xe Le. Be Bg 











work. Incorporates 
to eliminate starting shocks and ¢. 
cessive strain. Powered by 6-cylip. 
der, 230 cu in. Buda gasoline , 
diesel engine. Includes 4-whee] hy. 
draulic brakes, four forward anj 
one reverse speeds, dual pneumatic 
drive tires. Torque multiplicatio, 
at stall speed, 2.2 to 1. The Bui 
Co., Harvey, Ill. 


ELECTRIC PALLET TRUCK: Rider type 
low-lift truck for single and double. 
face pallets. Designed to speed 
handling by enabling operator tp 
ride. Travels at 6 mph empty, a 
5 mph with capacity load of 4000 Ih, 
Can right-angle pick up or spd 
loads from 6-ft wide aisles. With 
carrying frames 30 to 60 in. long, 
widths of 24, 27 or 30 in. Overall 
length of power unit and riding 
areas combined, 28 in. Lyon-Ray- 
mond Corp., Greene, N. Y. 






TRACTOR: Model 3600 tractor for in- 
door trailer hauling. Drawbar pull 
2000 lb. Powered by 13-hp Wiscon- 
sin engine through automotive type 
clutch and three-speed and reverse 
transmission. Loading space of 1l 
sq ft provided on tractor. Includes 
flame-proof muffler with spark ar- 
restor on tail pipe. Max speed, 10 
mph. Kalamazoo Manufacturin 
Co., Kalamazoo, Mich. 


ADJUSTABLE CONVEYOR: Lightweight 
Adjustoveyor has 850-lb total ca- 
pacity, max unit weight capacity 
of 300 lb. Portable unit is counter- 
balanced, mounted on wheels. Ad 
justable from 10 to 17% ft, wil 
stack to height of 10 ft at max 
stacking angle of 30 degrees. Ir 
cludes 14-in. wide rough-top rub 
ber belt on 18%-in. ball-bearing 
mounted rolled bed. Conveyors pow: 
ered by % or %-hp motors. Stew: 
art-Glapat Corp., Zanesville, 0. 





















SPARK-ENCLOSED FORK TRUCK E¥- 
GINES: Designed to provide max 
safety operation in gas and dus 
laden areas. Protection accom 
plished by shielding electrical equip- 
ment against sparking, by provid: 
ing water type exhaust manifold, 
by water-cooled muffler, and bY 
using static-conductive tires. Avail- 
able on Yale gasoline fork trucks 
The Yale & Towne Manu/acturin 
Co., Philadelphia, Pa. 


ELECTRIC ForK Trucks: New 400 
and 5000-lb Carloaders have com 
trol lever on steering column f 
simplified operation. Include auto- 
matic acceleration and ste eriné 
through axle pivoted on rubber tor 
sional springs to eliminate kick 

















back. Clark Equipment Co “Indw 
trial Truck Div., Battle Creeh ke, Mich 
ForK TRUCK CLAMP: Hydraulicall! 
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closed-circuit type torque converte 














































= moni Fables Working Mined Hand! 
-sut HE NEEDS BRAKES 














Feeding America is a big job! And 
today’s farmer needs modern tractors 
to do it! For the most part, tractors are 
controlled by brakes! It takes rugged, 
_ powerful brakes to steer, stop and hold 

these hard-working machines. That’s 
) why so many leading tractor and im- 
plement manufacturers standardize on 
TDA Brakes. Well-known for safe, 
dependable operation, TDA Brakes 
also offer the tractor user such impor- 
tant advantages as ready accessibility 
of parts and ease of maintenance. 
















WHATEVER YOUR BRAKING PROBLEM— 
hi TAKE IT TO TDA BRAKE DIVISION! 
















will 
nax 
In- It's hard to name a machine in industry or commerce that Here Are A Few Of The Many Products 
ub- doesn’t have rotating parts! And useful rotation is controlled Which Can Be Equipped With TDA Brakes 
‘ing rotation! In most instances, that’s a job for brakes—strong, Centrifuges © Compressors © Conveyors © Cranes 
oa dependable TDA Brakes! These advance-designed brakes are Cream separators © Diesel hook-ups ¢ Dry cleaning 
” the result of TDA’s more than 40 years of braking experience machinery ¢ Extractors ¢ Hoists ¢ Industrial electric 
combined with the skill and know-how of highly competent trucks © Lathes (avtemetic)e Looms (exiiie) ¢ Lumber 
; si ° mill machinery ¢ Machine tools ¢ Materials handling 
EN- technicians and engineers. If you have a braking problem— equipment ¢ Motors © Packaging machinery ¢ Paint 
nax regardless of its nature and scope—contact TDA Brake Divi- mixers @ Press brakes @ Printing presses © Rolling 
just sion! They'll be glad to analyze your brake needs and supply mills @ Shears ¢ —— awe : oe posi- 
ym- i : ; ; tioners @ Winches © Automotive @ Farm equipment 
1ip- a imal dae rae ren ot YRS ace guapen Earth moving equipment ¢ Construction equipment 
vid- . ; Public transportation 
old, 


by 
ail- 





w TDA BRAKE DIVISION—DEPT. B-5 
ASHTABULA, OHIO 


Please mail brake information on these applications: 








bescd 


TDA BRAKE DIVISION 


THE TIMKEN-DETROIT AXLE COMPANY 
ASHTABULA, OHIO. 
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operated rotating clamp for hang. 
. | ling bales, bins, drums, and othe 

A Top Flight containers. Self-centering Clamps 
PRODUCT ENGINEER prevent off-center load. Variab) 
clamping pressure permits handling 

WANTED any type load without damage t 

material. Arms have inside opening 

To head the Product Engineering Section range from 17 to 66 in., will handle 
of an Electronic Manufacturing Organization | loads to 6000 Ib. The Yale € Town 


Manufacturing Co., Ph iladelphia, 
—THAT— Pa. 


@ Has grown steadily since its organization six years ago | ELECTRIC LIFT TRUCK: SpaceMaster 
@ Has been primarily a research & development engineering team. “61” heavy-duty, high-speed unit 
@ Is now entering a long term manufacturing program based on our develop- designed especially for warehouse 
ments . . . Current volume $5,000,000.00 work requiring minimum operating 
THE MAN WE Ww ANT _ Space. Will carry and high stack 
3000-lb load 48-in. long. Pallets 40. 
in. long can be right-angle stacked 
in 10-ft aisle. Lift mast design gives 
127-in. fork elevation, 651% -in. free 
lift, 83-in. collapsed height. De. 
signed to require no_ lubrication. 
Lewis-Shepard Products Inc., Wa- 
tertown, Mass. 


o 
Knows how to design for economical manufacture in lots of ten to ten thousand . . 


Knows that quality is the result of design, and not inspection . . 

Has ten years of varied experience in the electronic industry .. . 

Can supervise and inspire a small fast working group .. . 

Can reduce complex and novel equipment designs to easily produced assemblies . . 
Likes to work where every new task is a new challenge . . . 

Wants to learn more about miniaturization and automatic production .. . 


ALL REPLIES WILL BE HELD CONFIDENTIAL Plant Equipment 


iF You ARE THIS MAN CONCRETE VIBRATOR: Designed to com- 


: pact freshly-poured concrete and di- 
Write Dr. W. G. Tuller, Chief Engineer | gant She mORORNS oe 2 io sentel 


in form. Model No. 521 pneumatic 
MELPAR, INC. vibrator consists of 2%-in. diame 
452 SWANN AVENUE ter steel cylinder 17% in. long at 


XAN end of combination air and exhaust 
— Te hose. Includes adjustable automatic 
air line oiler, roll type throttle pro- 
viding up to 8000 vibrations per 
minute. Independent Pneumatic 
Tool Co., Aurora, Ill. 


— oe ENGINES HAVE $ BATTERY CHARGER: For _ industrial 
trucks. Handles units up to 55 amp 
hour capacity. Operates on selenium 


F  @ ~ Cc E F E E D rectifier principle, with no moving 


parts. Automatic controller gives 

LUBR ic AT OR Ss | easy operation, simplified mainte 

nance and decreased power require 

ments. Available for either pa 

nickel-alkaline batteries 

EACH Poms! oa Ryt m into standard 110- 

| volt 60-cycle outlet; step-down 

transformer furnished for 220-volt 

Manzel Lubricators supply the | outlets. The Yale & Towne Mane 
exact amount of oil needed at facturing Co., Philadelphia, Pa. 


A Pulton typeKS | each wearing point, reducin 
: ; : ] ’ & y 3 : Automal- 
ee eae oil consumption as much as TORQUE-INDICATING DRIVER studs 
ically measures torque on 


with 
nuts, screws or other fasteners. 


Manzel Medel 90%. 
94 Lubricator ; : 
They are furnished as standard oe ee ee select 
type torque wrench; minimu 


equipment on leading makes of 
engines, and machinery. Or the l 
‘ = : torque indicated by green light 
max torque indicated by red 


can be installed on your present 
Relay can be supplied to interruf 


equipment. 
Ww ill gladly h 
heme’ cutter cannne power when desired max torque 5 
reached. In zero to 100, 350, 5 


lubricator engineer submit 

recommendations without obli- “ 
750, 1500 and 2000 in-lb capac’! 
sizes. Electric standard or high 


Why it Pays to Select Manzel Lubricators ie 
cycle motors or air motors can be 


¢ THEY LENGTHEN THE LIFE OF MACHINERY 

* THEY ARE AUTOMATIC AND TROUBLE-FREE ts Co 
specified. Tru-Circle Products 

South Bend, Ind. 


° THEY ELIMINATE “DOWN TIME” 

* THEY CUT OIL CONSUMPTION UP TO 90% 
STRAPPING CUTTER: Han |-operats 

276 BABCOCK STREET | cutter for steel strapping is oP 


BUFFALO, NEW YORK ated with one hand. Cuts % by 
0.050-in. steel strapping; 4e 
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One of Several Parts of a Cata- 
lytic Cracking Plant Produced for 
the Petroleum Industry. 


Pressure Vessels for the Chemical 
and Allied Industries. 


Heavy Press and Machine Frames 
and Bases for the Machine Tool 
Industry. 


Diesel Engine Crank Cases and 
Frames for the Marine and 
Electro-Motive Field. 


Cronk Cases, Frames, and other 
‘rts for Manufacturers of Marine 
team Engines of Uniflow or 
Multiple Expansion Type, 
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The Steel-Weld Fabricated Roll-Over Fixture illustrated 
above, with end frames eleven feet in diameter, is 
another excellent example of a unit which could not 
be economically produced by any other method... 
it is typical of thousands of heavy machinery parts 
and assemblies produced by Mahon for many manu- 
facturers. If savings in either time or cost can be 
effected in your operations through Steel-Weld Fabri- 
cation of parts or fixtures, or if you are cramped for 
manufacturing space, it will pay you to investigate 
Mahon facilities. You will find an unique source with 
complete, modern fabricating and machining facilities 
for any type of work regardless of size or weight ...a 
source where skillful designing and advanced fabri- 
cating technique are supplemented by craftsmanship 
which assures you a smoother, finer appearing job 
embodying every advantage of Steel-Weld Fabrication. 


THE RR. CC. MAHON COMPANY 
DETROIT 34, MICHIGAN 





igh Precision 
Bearing Balls 


lf your work demands accuracy in 
millionths, both as to sphericity and size 
variation, our modern equipment and 
experience are at your disposal. 


For years we have made precision 
balls for companies here and abroad 
who demand the finest balls that human 
ingenuity can produce. 


For special applications where ex- 
treme conditions are encountered, we 
make perfect spheres within .00001 ”. In 
this modern ball plant we “quiet test”, 
in a sound-proof room, precision balls 
before shipment. 


in Chrome Steel we make the Standard 
Industry Grades |, Il, Ill & IV. Also balls 
of Stainless Steel, Bronze, 
Beryllium, and special materials. 


All balls are 100% Inspected and 
truly gauged. 


Aluminum, 


We will appreciate the opportunity to 
quote prices on all or part of your 
ball requirements. 


Telephone or write today. 


UNIVERSAL BALL CO. 


PRECISION BALLS OF CHROME 
AND STAINLESS STEEL, BRONZE 
AND SPECIAL METALS. 


WILLOW GROVE, Montgomery County, Pa. 
Telephone, Willow Grove 1200 





ee 











to get under tightly bound strap. 
Model 34 unit measures 9 in. long, 
weighs %-lb. Manco Manufactur- 
ing Co., Bradley, Il. 


CHROME PLATER: Model A-50 Chro- 
master industrial hard chrome plat- 
ing unit for precison plating direct- 
ly on cutting tools and wear parts. 
Increases average life of cutting 
tools 2 to 10 times after 3 minutes 
plating time. Bench-mounted, self- 
contained unit has plating capacity 
of 25 sq in. max surface area at 
recommended current density of 2 
amp per sq in. Includes built-in 
selenium rectifier power supply, 
rectangular plating tank and instru- 
ment panel. Ward Leonard Elec- 
tric Co., Industrial Chrome Div., 
Mount Vernon, N. Y. 


NATURAL GAS ENGINE: Designed to 
run on natural gas in oil-producing 
areas. Model LR-600-GAS engine 
rated 315 hp at 1100 rpm. Designed 
principally to provide power for 
oil well drilling rigs. Six-cylinder, 
spark ignition engine has 2477-cu 
in. displacement, weighs 7500 Ib, 
has 6.8:1 compression ratio. 
Equipped with air starting, gas 
carburetor, mixing valve, and mag- 
neto. Will also run on commercial 
Butane on addition of vaporizing 
and regulating attachment. Cum- 
mins Engine Co. Inc., Columbus, 
Ind. 


Processing Equipment 


TUMBLING MACHINE: Pushbutton op- 
erated machine with all controls on 
one panel. Provided with jogging 
control and + magnetic reversing 
starter with 110-volt control trans- 
former. Automatic timer adjustable 
to 20 hours, shuts machine off 
after preset time. Powered by 5-hp 
variable-speed power. unit with re- 
mote-control handle for varying 
cylinder speed from 10 to 30 rpm. 
Safety switch stops machine when 
gate is raised. Cam locks on doors 
have spring-loaded pressure re- 
leases to prevent excessive pres- 
sure build-up in cylinder. Each of 
two compartments has 18 cu ft ca- 
pacity. Roto-Finish Co., Kalama- 
200, Mich. 


Testing and Inspection 


METAL DETECTORS: For location of 
metallic particles in bakery prod- 
ucts, meat, candy, plastics, paper, 
rubber, etc. Products pass through 
inspection aperture on endless belt 
at 10 to 1000 fpm. Contaminants 
cause lamp to light, bell to ring, or 
belt to stop. Four inspection heads 
include 2% by 74¢-in. and 4 by 5-in. 
rectangular sizes, 1% and 2-in. di- 
ameter sizes. RCA Victor Div., Ra- 
dio Corp. of America, Camden, N. J. 


HYDRAULIC SYSTEM TESTER: Compact, 


ARTIST + G 


In the 
Automobile Industy 


...the car of tomorrow is plannel 
today on CLEARPRINT TECHNICAL 
PAPER. Scores of other industries a 
well, from Coast-to-Coast, are using 


Clearprint. Here’s why: 


Its perfect working surface invite: 
the pencil, erases without ghosting 
Repeated folding does not weaker 
the paper. Crease marks do not show 
on reproductions. Its unchanging 
character makes Clearprint ideal 
for permanent records. 

Specify the Clearprint Paper thi 
meets your technical drawing 


quirements. In sheets and rolls. 





TECHNICAL PAPER 


DEMAND IT— THERE IS NO SUBSTITUTE 








/ speciry: No. 1000H CLEARPRINT 
the universally accepted technical pop™ 


AND: No. 1025 PAPERCLOTH 
the paper with cloth dura 
Clearprint is also available in other * 
Ask for samples from your deoler, oF write: 








CLEARPRINT PAPER C0. 
\1482 Sixty-seventh St. ° Emeryville, CaM 
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NEOPRENE BUSHED 
FLEXIBLE COUPLINGS 
FOR EXACTING NEEDS 


Processing Plants 
Reduce Down-Time 


Availability of Neoprene 


Bushings on Ajax Flexible 
Couplings is an aid to men 
in chemical, petroleum and 
other processing industries. 

The use of Neoprene Bush- 
ings combines the advantages 


of Ajax resilient, yet positive 
drive with the chemical re- 
sisting characteristics of Neo- 
prene. 

Design engineers have 


learned to automatically 
think of Ajax Couplings as 
the standard. Their 30-year 
performance record is proof 
of their ability to safeguard 


bearings, gears, armatures, 
impellers and other costly 
working parts. 


Ajax engineers, both in the 


factory and in the field, wel- Working Hand-in-Hand With 


come the opportunity to work 
hand-in-hand with the men 


responsible for design and in- America’s Leading utelalthielaat, rers 


stallation of direct-connected 
machines. Ajax Flexible 


Couplings are available in and Users of Direct-Connected 


standard, bolt-on, brake 


drum and other types to fit Machines for Thirty Years... 


most applications. Write for 


ulletin 4 


a FLEXIBLE COUPLING CO. INC. 


WESTFIELD, NEW YORK 
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IS THREAD STRIPPING 
YOUR PROBLEM? 





| 





TAP-LOK 
INSERTS 


for 
stronger-- 
durable 
_ threads 


he Tap-Lok Insert greatly 
increases the strength of 
tapped threads in aluminum, 
plastics, wood and other ma- 
terials of relatively low shear- 
ing strength. By enlarging the | 
| 














shear area it provides a firm 
anchorage for threaded fas- 
tenings of various types. 


Installation is easy and rapid. 
A simple driving tool turns 
the insert into a cored or 
drilled hole equal in size to a 
tap drill hole for the external 
thread of the insert. It taps 
its own thread with the cut- 
ting edges of its slotted seg- 
ments. The insert remains 
rigidly in place because the 
torque to dislodge it is greater 
than the torque a standard 
machine screw can withstand. 


The Tap-Lok Insert 
eliminates the un- 
certainties, losses 
and weaknesses of 
molded-in and cast- 
in inserts — im- 
proves the product 
at lower costs. 










nek S20 2 Benen, 


2013 Kerrigan Avenve 
Union City, N. J. 
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portable hydraulic power unit for 
simplified operational and proof 
testing of aircraft hydraulic compo- 
nents and systems at pressures 
from 500 to 5000 psi, and at low 
flows (1 gpm at 2000 psi). Power 
supplied by air-operated boost pump 
utilizing plant air. Unit includes 
pressure regulator, shutoff valve, 
relief valve, 4-way selector valve, 
necessary instruments and connec- 
tions. Mounted on wheels, unit 
weighs 165 lb. Sprague Engineering 
é& Sales, Gardena, Calif. 


TESTING MACHINE: Low-cost univer- 
sal testing machine; capacity, 
12,000 lb. Has hydraulic loading 
unit separate from indicating and 
control unit. Gripping heads have 
8-in. stroke; machine has 9%-in. 
clear lateral space between col- 
umns. Includes two ranges: 12,000 
range graduated in 20-lb units on 
16-in. diameter dial; 3000-lb range 
graduated in 5-lb units; other 
ranges available. Accurate to 1 per 
cent or one dial division, whichever 
is greater. Baldwin-Lima-Hamilton 
Corp., Philadelphia, Pa. 


COUNTER: For general purpose count- 
ing, including total count, rate of 
count, and predetermined count. 
Can count at rate of over 10,000 
units per second through use of 
photocell and electronic circuits. 
Counter automatically energizes ex- 
ternal circuit at end of predeter- 
mined count to segregate batches. 
Visual 6-digit totalizer indicates ex- 
act count; rate meter shows rate of 
count per hour. Unit may be located 
up to 75 ft from photocell head. 
The Post Machinery Co., Beverly, 
Mass. 


BRINELL HARDNESS TESTER: Incorpo- 


rates 24-in. throat depth. Hydraulic- 
ally operated unit is mounted on 
wheels, has lower anvil as top of 
hydraulic piston which automatic- 
ally raises as load is applied to 
take pressure off conveyor. Max 
vertical opening between ball pen- 
etrator and anvil, 4 in. Overall di- 
mensions, 19 in.’ wide by 41 in. 
deep; weight, 900 lb. Steel City 
Testing Machines Inc., Detroit, 
Mich. 


Woodworking Equipment 


| POWER HAND SAW: New 8-in. power 


saw cuts 2% in. deep on square 
cut, 23/16 in. on 45-degree cut. 
Weight, 14 Ib. Includes diecast alu- 
minum frame, universal 115-v mo- 
tor, no-load speed of 4600 rpm. 
Equipped with double pole, momen- 
tary contact switch with 100 per 
cent overload capacity. Safety 
guard is telescopic type with quick 
return. Fred W. Wappat Div., Cum- 
mins Portable Tools, Mayville, N.Y. 


INTERESTED [ 














PLASTICS? 


this brand new “how- 
to-do-it” book of tech- 
nical data will help you 

determine the RIGHT (AS i) 8 
plastic material, the : t J 
RIGHT mold design ip, 
and theRIGHT fab- MMU RING 
ricating technique 

to solve your Mmury 
plastics prob- 
lem. 


~ & 
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“Plastics in Engineering” by John D 
ts not an elementary text. Its an imp 
working “tool” for everyday reference by 
signers, engineers and users of plastics. 

Written in the language of men who 
plastics in design and production, “Plastics 
Engineering” is one of the most valuable add 
tions you can make to your technical library. 

You'll find it a veritable gold mine of 
neering data on methods of fabrication, the od 
vantages and limitations of various 
and the chemical and physical charo 
of plastics. 

You'll have scores of up-to-the-minute 
about plastics right at your fingertips: 
strong various plastics are—for what uses ff 
are best suited—how to design plastic parts 
how these remarkable synthetic materials o” 
molded, extruded, laminated, cast—how muc’ 
heat they will stand—how to guard against foil §- 
vre—how to machine plastics and other vik 
factors that are so essential to satisfocton 
plastics performance. 

Over six-hundred pages, fully illustrated with 
photographs, detailed drawings and tables, 
cover every phase of the plastics industry from 
raw material to finished product. From its first 
chapter which dips into the intriguing history 
and development of the plastics industry, to the 
last chapter which reveals the primary cost foc 
tors in producing plastics, it covers its field 
thoroughly and authentically. 


PLASTICS IN ENGINEERING 
(Completely Revised Third Edition) 


by John Delmonte 
Technical Director, Plastic Industries 


Technical Institute 
SEND FOR YOUR COPY TODAY 


















tw 
















































THE PENTON PUBLISHING COMPANY, MD-9-5 
Book Department 
1213 West Third St., Cleveland 13, Ohio “ 
Send me a copy of “Plastics In Engineering” > 
John Deimonte. 
On ten trial for free examinatio., fol 
Oc oe cee pay fer the book «t $10. plus 
postage, or return it in good condition. 









_) C.0.D. 

0) Remittance enciosed* in which case ‘he book will 
be sent postpaid. 

I ts caa « ole de _ TITLE: 

SL no nv eemtwane. cease 

EER AS ; 

. ZONE . STATE 

*On orders for delivery in Ohie please add 3°° to cove 






state sales tax. 
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Gilmer Multiple V-Belts deliver power 





smoothly, efficiently, economically 


[)=ier- to fill the designer’s needs! 
Gilmer Multiple V-Belts handle 
greater loads with the most compact 
constructions possible. Tensile section 
of strong, Rayon pulling cords—spe- 
cially processed to minimize stretch— 
give these versatile belts a heart of 
pull! And all cords are locked parallel 
and cushioned all around to eliminate 
internal friction . . . rubber sections 
top and bottom each specially com- 
pounded, let belts run cool, smooth, 
and quiet even on short center and 
sharp-flex drives. Whatever your belt 
drive problems, it will pay you to 
investigate Gilmer V-Belts. Write for 
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the Gilmer V-Belt Guide; it is com- 
plete with engineering data. Also we'll 
be glad to send you the Gilmer listing 
of special sizes in the Gilmer Mold 
List, form 135. Ask for it. 


THE GILMER “TIMING BELT”* DRIVE 
—newest idea in power transmission! 


A tooth-grip belt that makes positive engage- 
ment with axially grooved pulleys. Operates 
without slip or creep; speeds of driver and 
driven pulleys synchronize perfectly; angular 
velocity is constart. Complete information 


sent on request. *Reg. Trade Mark 


Gilmer “*Timing Belt”? patented 1950 


Gilmer has the PULL! 








L.H.GILMER 


COMPANY 


803 TACONY, PHILA. 35, PA. 


Division of United States 
Rubber Company 














Here are three widely diverse and totally un- 
related products. Yet each is made more use- 
ful, more versatile with the help of American 
Flexible Metal Hose or Seamless Tubing. 

For piping or ports that move, vibrate 
or are out of alignment; for carrying almost 
any liquid, gas or semisolid under high tem- 
peratures or pressures, there’s a type of 


American Flexible Metal Hose or Seamless 
Tubing for the job. You'll be interested in 
Bulletins SS-50 and CC-300 with technical 
details and many application histories. Send 
for them today. The American Brass Com- 
pany, American Metal Hose Branch, Water- 
bury 20, Conn. In Canada: The Canadian 
Fairbanks-Morse Company, Ltd. 51238 


LATHE CHUCK 


This giant lathe chuck ‘holds 
railroad car wheels. To 
exert equal pressure on the 
wheel rim, five sets of 
American Seamless Bronze 
Flexible Tubing carry 
hydraulic fluid to each of the 
five driving dogs. This is 

a typical example of the 
combined strength, tightness 
and flexibility which charac- 
terize American Flexible 
Metal Hose and Tubing. 
Photo courtesy Wm. Sellers 
& Company Division, 
Consolidated Machine Tool 
Corporation, Rochester, N. Y. 


OIL CONVEYOR 


Here’s a rough, tough job for 
American Flexible Metal Hose— 
transferring heavy road oil from tank 
truck to sprinkler. Naturally, this service 
calls for dependable performance 
under conditions of abrasion, abuse, 
corrosion, chemical attack and 
exposure to elements. 


wherever connectors musf move... 


EYE EXTENDER 


Here’s a handy gadget 
for oil burner and air 
conditioning installers and 
repair men—an inspection 
mirror on a flexible arm 
utilizing American 7/32“ 
Flexible Steel Tubing. 
Adjusts to any position of 
the familiar “‘gooseneck”’ 
lamp arm, for which 
millions of feet of this 
American Lamp Arm Tubing 
have been used. Photo 
courtesy Eddington Metal 
Specialty Company, 
Eddington, Pa. 
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